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FJLS.Edin.  Conference  of  Sanitary  Inspectors. 
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Aldebman  W.  Cook,  J.P.  Conference  of  Ladies  on  Domestic 

Conference  of  Medical  Officers  of  Health.  Hygiene. 

John  C.  McVail,  M.D..  D.P.H.,  F.B  S.E.,  F.S.8.      The  Lady  Mayobess  (Mrs.  C.  G.  Beale). 
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J.  E.  WiLix;ox,  Assoc.M.Inbt.C.E. 
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SOUTHAMPTON,    1899. 

President— SIB  WILLIAM  H.  PREECE.  K.C.B.,  P.R.S.,  Pbks.Inst.C.E. 
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„    II.-.JambsLkmon,M.In8T.C.E.,F.R.I.B.A.,  M.R.C.P.Lond.,  M.R.C.S.Eno. 

F.S.I.,  F.G.S.,  J.P.  Conference  of  Engineers  and  Surveyors  to 

„  III.— Pbop.  Pbbcy  F.  Fbankland,  Ph.D.,  County  &  other  Sanitary  Authorities. 

B.Sc,  F.R.S.  E.  Puhnell  Hooley,  Assoc. M.Inst.C.E. 

^     ,  #  ,,     .  .     1  T^  .  ^-  Conference  of  Veterinary  Inspectors. 

Conference  of  Municipal  Representatives.  \y^  Hunting   F  R  C  V  S 

Alderman  Thomas  Walton,  J.P.  n^  t    '         r  e    '•*      \       ' . 

^     -  *  T.    .  o     -x        A   -Lu    •  •  Conference  of  Sanitary  Inspectors. 

Conference  of  Port  Sanitary  Authorities.  Charles  MacMahon. 

Millar  Wilkinson,  C.C.  ^^  .  rr  ^-  r. 

*  Conference  of  Ladies  on  Domestic 

Conference  of  Medical  Officers  of  Health.  Hygiene. 

T.  Orme  Dudfield,  M.D.,  M.R.C.S.,  L.R.C.P.  Mrs.  Constance  Patey. 

Officers  of  Liocal  Committee. 

Chairman—  Secretaries — 

The  Wobshipful  The  Mayor  A.Welleslry  Harris,  M.R.C.S.,  D.P.H. 

(Councillor  G.  A.  E.  llussey).  W.  B.  G.  Bennett,  Assoc. M.Inst.C.E. 

W.  Matthews,  M.Inst.C.E. 
C.  H.  Russell,  M.R.C.S.,  D.P.H. 

PARIS,     1900. 
President— PROF.  W.  H.  CORFIELD.  M.A.,  M.D.Oxon.,  F.R.C.P.Lond. 
Presidents  of  Conferences.  Chairnfian  of  Local  Committee- 

Conference  of  Medical  Officers  of  Health.  Prof.  Gr^hant,  President  of  Soci^t^ 

A.  Wynter  Blyth.  ^     Francaise  d'Hygi^ne. 

Secretaries'^— 
Conference  of  Engineers  &  Surveyors  to  County  ^^   ^^^^^^  ^^^  Coubmelles. 

and  other  Sanitary  Authorities.  ^p^iL  Nicholson. 

T.  de  Courcy  Meade,  M.Inst.C.E..  F.G.S.  Dr.  Bloyac. 

Conference  of  Sanitary  Inspectors.  M.  Joseph  de  Pietra  Santa. 

W.  H.  Grigq. 

MANCHESTER,    1902. 

President— RT.  HON.  EARL  EGERTON  OF  TATTON. 

Presidents  of  Sections  and  Conferences. 

Sec  I.- Sir  James  Crtchton  Browne,  M.D.,  Conference  of  Engineers  &  Surveyors  to 

LL.D.,  F.R.S.,  F.R.S.K.  County  «fe  other  Sanitary  Authorities. 

II.— Sir  Alexander  Binnie.  M.Inst.C.E.  Charles  Jones,  M.Inst.C.E. 

III.— Prof.  A.  Sheridan  DELfpiNE,  M.B.,  Conference  of  Veterinary  Inspectors. 

UM.,  B.&c.  ^  Augustus  Taylor,  F.R.C.V.S. 

Conference  of  Municipal  Representatives.  Conference  of  Sanitary  Inspectors. 

Alderman  Alex.  McDougall,  J.P.  W.  Bland. 

.  .  Conference  of  Ladies  on  Hygiene. 

Conference  of  Port  Sanitary  Authorities.  y^^  ^   q  Meek. 

Alderman  Walton  Smith,  J.P.  _,        *       tt-         rcVir-r 

Conference  on  Hygiene  of  School  Luh. 

Conference  of  Medical  Officers  of  Health.  Prof.  C.  S.  Sherrington,  M.A.,  M.D.. 

James  Niven,  M.A.,  M.B.  F.R.S. 

Officers  of  LiOcal  Committee. 
Chairman—  Deputy  Chairman  — 

The  Rt.  Honble.  The  Lord  Mayor         Alderman  Alex.  McDougall,  J.P. 
(Alderman  Hoy,  LL.D.),  Secretary— 

J.  H.  Reynolds,  M.Sc. 
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BRADFORD,    1903. 
Presiclent— RIGHT  HON.   THE    EARL  OB'  STAMFORD. 

Presidents  of  Sections  and  Conferences. 


Sec    I.— Pbop.  T.  Clifford  Allbutt,  LL.D., 
M.A.,  M.D.,  P.R.C.P.,  D.Sc.,  F.R.S. 

„   n.— Maurice   Fitzmaurice,    C.M.G.» 
M.Inst.CE. 

„  HI  —Prof.  C.  Hunter  Stewart,  D.Sc, 
M.B.y  CM.,  F.R.S.E. 

Conferanoe  of  Municipal  RepresentatiTee. 
Councillor  W.  C.  Lupton. 

Conference  on  Induatrial  Hygiene. 
Phof.  Thomas  Oliver,  M.A.,  M.D.,  F.RC.P. 

Conference  of  Medical  Officers  of  Health. 
J.  Spottiswoode  Cameron,  M.D.,  B.Sc,  CM. 


Conference  of  Engineers  &  Suryeyors  to 
County  &  other  Sanitary  Authorities. 

T.  H.  Yabbicom,  M.Inst.CE. 

Conference  of  Veterinary  Inspectors. 
Charles  Drabble,  M.RC.V.S. 

Conference  of  Sanitary  Inspectors. 
Isaac  Young. 

Conference  of  Ladies  on  Hygiene. 
Mrs.  J.  A,  Godwin. 

Conference  on  the  Hygiene  of  School  Life. 
James  Kerr,  M.A.,  M.D.,  D.P.H. 


Officers  of  Liocal  Committee. 


Chairman — 

The  Worshipful  The  Mayor 
(Alderman  David  Wade,  J. P.). 


Vice-Chairman — 
Councillor  J.  A.  Godwin,  J.P. 

Secretary— 
W.  Arnold  Evans,  M.D.,  D.P.H. 


GLASGOW,     1904. 
President-  THE  RIGHT  HON.  LORD  BLYTIISWOOD. 

Presidents  of  Sections  and  Conferences. 

Con  Terence  of  Engineers  &  Surveyors  to 
County  &  other  Sanitary  Authorities. 

William  Weaver,  M.Inst.CE. 

Conference  of  Veterinary  Inspectors. 
Prof.  J.  McCall,  F.R.C.V.S. 


Sec   1.— Prof.    J.  Glaister,   M.D..    D.P.H.. 
F.C.S.,  F.R.S.E. 

H   II.— Prof.  H.  Robinson,  M.Inst.CE. 
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SOME     OBSERVATIONS     UPON     THE         ^ 
PRACTICAL     STANDARDISATION 
OF    DISINFECTANTS. 

By    HENRY    KENW^OOX).    jM.B..    U.P.H.. 

Professor  of  Public   Healthy    Universiti/    College,    IjOjk/on  ; 

And    R,     T.    HEW^LETT.    M.  O.,    M.H.C.P.,     D.P.H., 

Professor  of  Bacteriology,  Kiug^s  College,   London, 


OF  late  years  the  necessity  of  more  practical  methods  for  testing  the 
absolute  and  relative  values  of  various  disinfectants  has  been  increas- 
ingly recognised.      Rideal  and  Walker  have  proposed  that  the  destruction 
of  a  particular  germ  in  pure  culture  should  be  the  criterion  of  a  disin- 
fectant, phenol  being  taken  as  the  standard,  and  B,  typhosus  being  sug- 
gested as  the  standard  germ  in  these  determinations.     A  "Carbolic  Acid" 
co-efficient  can  thus  be  deduced,  which,  there  is  a  tendency  to  im])Iy,  will 
be  found  a  sufficient  and  reliable  guide  for  the  dilution  of  the  ])articular 
disinfectant   in   actual   practice.       But    the    method    often    has    a  value 
attached  to   it   far   bevond   what   its   advocates    have   ever   claimed,   or 
would  ever  recognise.     It  appears,  for  instance,  to  be  the  view  of  the  less 
initiated,   that  because  a  disinfectant  '*  X  '*  has  a  higher  carbolic  acid 
coefficient  than  another  disinfectant  '*  Y,'*  when  tested  upon  B,  typhosus 
under  artificial  conditions,  that  "  X "  is  the  more  powerful  disinfectant 
under  all  circumstances  and  conditions.     This  is  not  necessarilv  the  case ; 
and,  moreover,  while  the  B,  typhosus  in  faeces  is  difficult  to  destroy,  the 
bacillus  in  a  trace  of  artificial  media  is  so  little  resistant  to  disinfectant* 
that  it  is  dangerous  to  take  such  experiments  as  indicating  the  strength 
at  which  a  disinfectant  should  be  employed  in  common  general  practice 
to  kill  the  germ  embedded  in  large  quantities  of  faeces,  or  suspended  in 
a  large  volame  of  urine.    While  recognising,  therefore,  that  the  method  of 
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standardisation  proposed  by  Bideal  and  Walker  is  a  valuable  suggestion  in 
the  direction  of  providing  that  uniformity  of  laboratory  procedure  which 
is  desirable  amongst  workers,  it  does  not  supply  us  with  a  useful  indication 
of  the  strength  at  which  a  disinfectant  must  be  employed  in  actual 
]iractice,  because  it  does  not  take  into  account  the  influence  of  the 
associated  organic  matter  upon  the  potentialities  of  the  disinfectant-  As 
Klein  has  well  said,  "the  nurse  who  is  supposed  to  disinfect  a  typhoid 
stool  is  not  acting  on  a  watery  or  saline  emulsion  of  a  culture  of  the 
typhoid  bacillus,  but  on  material  of  a  highly  complex  composition,  and 
altogether  of  a  different  nature  from  the  laboratory  culture." 

We  have  recently  made  a  series  of  experiments  with  typhoid  stools  and 
typhoid  urine  with  the  view  of  determining  the  absolute  and  relative 
value  of  a  few  disinfectants  under  the  conditions  that  obtain  in  practice, 
ill  order  to  see  to  what  extent  the  carbolic  acid  co-efficient  may  vary 
according  as  to  whether  or  not  the  estimation  is  placed  upon  a  practical 
basis.  It  was  our  aim,  therefore,  to  reproduce  as  closely  as  possible  in 
these  experiments  the  conditions  of  employment  of  disinfectants  in  actual 
practice,  and  to  test  the  resistance  of  the  organism  in  its  natural  environ- 
ment. The  results  have  not  the  mathematical  sequence  of  pure  culture 
experiments,  but  they  appear  to  us  to  indicate  the  only  lines  upon  which  a 
method  of  standardisation  for  practical  purposes  should  be  conducted. 

Now,  the  disinfectant  to  be  employed  for  practical  purposes  should  not 
l)e  one  which  exhausts  itself  in  an  indiscriminate  attack  upon  organic 
matter,  living  or  dead ;  nor  should  it  give  off  an  odour  which  is  generally 
found  to  be  repugnant  to  the  patient  and  to  those  in  attendance.  From 
iiiese  considerations  we  .excluded  certain  disinfectants  from  our  experi- 
ments, but  we  have  included  carbolic  acid  in  order  that  we  might  show  the 
powers  of  the  others  as  compared  with  a  disinfectant  which  is  now  so  often 
employed  for  standardising  purposes.  Phenyle  was  included  as  it  is  typical 
of  a  whole  series  of  coal-tar  derivatives. 

The  excellent  results  hitherto  obtained  by  many  workers  in  testing  the 
bactericidal  powers  of  izal  and  cyllin  (two  agents  which  are  not  disagree- 
able in  use  and  which  are  comparatively  non-poisonous)  determined  us  in 
the  selection  of  these  two  preparations  for  our  experiments.  We  find  no 
appreciable  difference  between  them  as  to  the  permanence  and  non- volatility 
of  the  active  constituent  in  each  case. 

Preparations  containing  phenol  (with  which  phenyle  will  be  classed) 
are  markedly  poisonous,  although  far  less  so  than  corrosive  sublimate, 
:md  there  is  much  recorded  testimony  of  the  dangers  of  their  employment 
by  the  general  public.     Agents  which,  like  izal  and  cyllin,  are  compara- 
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iiively  non-poisonous,  are  certainly  to  be  preferred.     The  odour  of  carbolic 

preparations  is  perhaps  a  feature  which  may  be  claimed  as  an  advantage, 

-for  apart  from  the  circumstance  that  the  general  public  has  a  deep-rooted 

-convictioH  that  the  efficiency  of  a  disinfectant  is  proportionate  to  its  odour, 

and  therefore  has  little  confidence  in  an  odourless  preparation,  there  is  an 

undoubted  advantage  in  the  employment  of  a  disinfectant  for  the  sick-room 

which  is  capable  of  disguising  other  odours  and  of  advertising  the  existence 

of  infectious  illness  in  the  dwelling.      The  odour  of  phenol  is,  however, 

Tepellant  to  many,  and  the  complaint  is  not  infrequently  made  that  it 

•occasions  headache  or  even  nausea.     In  this  respect  both  izal  and  cyllin 

present  advantages,  for  their  odour  is  not  unpleasant.      We  have  never 

Itnown  of  a  complaint  on  this  account  after  an  extensive  employment  of 

izal  in  sick-rooms  occupied  for  long  periods  by  consumptives,  and  the  odour 

-of  cyllin  is  not  more  marked  or  objectionable. 

An  objection  is  raised  by  some  to  the  use  for  public  purposes  of  pro- 
prietary or  patented  disinfectants,  such  as  izal  and  cyllin.  But  while 
some  prejudice  is  justified  against  accepting  everything  that  is  claimed  for 
such  disinfectants,  particularly  when  such  statements  emanate  from  pro- 
prietors or  patentees,  it  is  difficult  to  understand  the  reason  for  this  pre- 
judice when  independent  and  responsible  workers  have  demonstrated  that 
such  an  agent  best  meets  practical  requirements.  If  all  proprietary  articles 
were  to  be  tabooed  in  public  work,  few  of  those  agents,  apparatus,  or 
appliances  which  meet  with  most  favour  at  the  present  day  would  remain 
to  us,  and  doubtless  the  loss  to  preventive  medicine  would  be  very  great. 

It  was  hoped  that  it  might  have  been  possible  to  detect  the  typhoid 
bacillus  in  the  faeces  and  urine  used  in  the  experiments  ;  but,  failing  this, 
it  was  decided  that  the  Bacillus  coli  should  be  made  the  basis  of  the  tests. 
There  is  a  general  concensus  of  opinion  that  the  B.  coli  is  a  hardier 
•organism,  Le.y  is  less  easily  destroyed,  than  the  typhoid  bacillus ;  and  it 
may  therefore  be  assumed  that  where  the  B.  coli  has  been  destroyed  the 
B.  typhosus  has  also  certainly  been  destroyed. 

The  culture  media  .employed  for  both  the  control  cultures  (cultures 
from  the  fajces  and  urine  before  treatment  with  the  disinfectants)  and  for 
the  test  cultures  (cultures  from  the  faces  and  urine  after  treatment  with 
the  disinfectants)  were  (a)  bile-salt  glucose  peptone  water  (McConkey) 
•contained  in  Durham*s  tubes  (about  10  cc.  of  the  medium  in  each  tube), 
^nd  (6)  Conradi-Drigalski  nutrose  agar  plates.  After  several  of  the 
experiments  had  been  performed  it  was  found  that  the  Conradi  plates 
gave  no  useful  indications,  and  they  were  therefore  not  ussd  for  the  test 
.cultures  in  the  later  expeximents,  the  bile-salt  tubes  only  being  employed- 
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The  typhoid  bacillus  was  never  isolated.  On  several  occasions  colonies 
resembling  those  of  the  typhoid  is  were  obtained  in  the  control 

cultures  on  Conradi  plates,  but  tL  ^e  on  more  critical  examination  did 
not  prove  to  be  typhoid  colonies.  On  one  occasion  an  organism  was- 
isolated  which  closely  corresponded  with  the  typhoid  bacillus  in  its  mor- 
phological and  cultural  characters,  but  it  failed  to  agglutinate  with  a  good- 
typhoid  serum.  Our  experience  is  not  exceptional.  Thus  Klein  and 
Houston*  investigated  eleven  cases  of  typhoid,  making  from  three  to  five 
Conradi  plates  for  each  case,  or  a  total  of  42  Conradi  plates.  The  typhoid 
bacillus  was  isolated  from  only  two  cases,  one  colony  from  one,  and  nine 
colonies  from  the  other. 

Again,  Conradi  states  that  after  six  years'  experience  of  the  method  of 
isolation  of  the  typhoid  bacillus  by  the  Conradi-Drigalski  medium,  he 
estimates  that  ii  bacteriologist  requires  six  montlis'  experience  before  his- 
eye  becomes  properly  trained  to  appreciate  the  minute  distinctions  apper- 
taining to  the  colonies  of  the  typhoid  bacillus  on  this  medium.f  This 
shows  the  enormous  difficulties  of  isolation  by  the  Conradi-Drigalski  agar; 
and  yet  this  medium  is  the  best  we  at  present  possess  for  the  purpose. 

We  therefore  had  to  fall  back  on  the  presence  or  absence  of  the  B,  coll 
in  our  cultures  as  a  test  of  the  efficiency  of  the  disinfectants.  For  this 
purpose  the  bile-salt  medium  proved  of  more  service  than  the  Conradi 
plates,  since  much  more  of  the  material  (fieces  or  urine)  could  be  sown 
into  the  test  cultures  than  is  possible  with  the  Conradi  plates,  without 
rendering  the  number  of  experiments  unwieldy.  It  must  be  remembered 
that  in  each  experiment  we  were  dealing  with  at  least  sixteen  mixtures, 
each  of  which  had  to  be  sub-cultured  in  the  test  cultures,  and  to  have 
multiplied  the  test  cultures  materially  would  have  given  us  more  cultiv- 
ations than  we  could  possibly  have  dealt  with. 

The  general  procedure  in  the  experiments  was  as  follows: — The 
materials  (faeces  and  urine)  were  obtained  the  first  thing  in  the  morning. 
The  fieces  and  urine  in  each  case,  with  one  exception,  were  the  mixed 
stools  and  the  mixed  urine  of  more  than  one  case  of  undoubted  typhoid, 
admitted  into  the  typhoid  wards  of  one  of  the  Metropolitan  Asylums  Board 
hospitals.  In  the  appendix  some  facts  as  to  the  patients  who  furnished  the 
material  for  the  experiments  are  set  out,  and  it  will  be  seen  that  no  reason- 
able doubt  can  be  entertained  that  the  fieces  contained  typhoid  germs. 

The  faeces  were  usually  pultaceous  (the  so-called  typical  pea-soup 
stools  of  typhoid  being  now  comparatively  rare),  and  where  necessary 
sufficient  sterile  tap-water  was  added  to  them  and  thoroughly  mixed  in,  so 

•  Report  of  Medical  Officer  of  Local  Government  Board  for  1902-03,  p.  622. 

t  Ann.  de  Tlnst.  Pabteur,  Sept.,  ICOo,  p.  f'8J. 
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^s  Ui  form  a  mixture  of  the  consistence  of  pea-soup.  The  faeces  mixture 
and  urine  were  then  divided  between  u  ,  and  the  subsequent  manipulations 
were  carried  out  independently ;  but  i},  all  cases  the  same  culture  medium 
was  used  by  both  of  us,  so  that  any  possible  discrepancies  due  to  slight 
variations  in  the  composition,  etc.,  of  the  culture  medium  were  avoided. 
The  disinfectant  solutions  employed  were,  moreover,  made  up  from  the 
^une  samples  of  the  disinfectants,  bought  in  the  open  market ;  this  we 
■consider  an  indispensible  and  important  proviso.  In  some  of  the  experi- 
ments equal  volumes  of  the  solutions  made  up  by  each  of  us  were  mixed, 
thus,  as  far  as  possible,  avoiding  any  discrepancies  which  might  arise  from 
any  faint  difference  in  strength  of  the  solutions.  The  solutions  were  all 
-">  per  cent,  ones,  made  up  with  ordinary  tap-water  (sterilised  by  boiling), 
^nd  the  same  solutions  were  employed  throughout. 

In  all  cases  the  disinfectant  solutions  were  exposed  in  open  vessels  at 
the  temperature  of  the  laboratory  for  five  hours  before  being  used.  The 
object  of  this  was  to  imitate  the  conditions  which  obtain  in  actual  practice, 
where  a  solution  after  being  made  up  may  remain  exposed  for  some  time 
before  use. 

Amounts  of  2o  cc.  of  the  faeces  and  of  the  urine,  respectively,  were 
placed  in  sterile  Erlenmeyer  flasks,  and  to  these  varying  quantities  of  the 
disinfectant  solutions  were  added  and  thoroughly  mixed  in.  After  the 
mixtures  had  stood  for  half-an-hour,  sub-cultures  were  made  in  order  to 
test  for  the  survival  of  the  Bacillus  colL  The  only  variable  factor,  there- 
fore, was  the  amount  of  disinfectant  added,  the  amount  of  material  treated 
and  the  time  of  exposure  remaining  constant  for  all  the  experiments,  the 
results  of  which  are  tabulated  in  Tables  1-4. 

In  the  case  of  the  fteces,  at  the  end  of  the  half  hour  one  large  loopf ul 
of  the  mixture  was  sown  from  each  flask  into  the  glucose  bile-salt  peptone 
water  tubes  (Durham's)  and  in  the  case  of  the  urine  0*2  cc.  of  the  mix- 
ture was  similarly  added  to  the  bile-salt  tubes.  The  cultures  were  then 
incubated  at  40*^-42°  C.  and  examined  from  day  to  day  up  to  three  days 
after  incubation.  Tabes  showing  acid,  or  acid  and  gas  production,  were 
further  examined  by  hanging  drops  to  determine  the  nature  of  the  organ- 
isms which  had  developed,  and  many  of  the  tubes  in  which  bacilli  were 
found  were  sub-cultured  in  addition,  definitely  to  determine  whether  the 
B,  coli  was  present  or  no.  These  sub-cultures  were  made  first  by  diluting 
a  loopful  of  the  culture  in  10  cc.  of  sterile  water  and  then  distributing  a 
loopful  of  this  dilution  over  the  surface  of  a  sloped  gelatine  tube.  If 
-characteristic  colonies  developed,  sub-cultures  were  made  in  lactose  peptone 
water  and  in  litmus  milk:  the  fermentation  of  glucose  had  previously 
•been  determined  by  the  results  given  by  the  glucose  bile- salt  tubes. 
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The  results  obtained  are  detailed  in  the  following  tables : — 
Table  1. — Disinfectant^  IzaU  5  per  cent,  solution. 


No.  of 
Experi- 
ment. 

Amoant  of 

Fteces. 

Amount  of 

Urine. 

Dialnfec- 
tantln 

_ , 

Dislnfeo- 
tftntin 

\ 

cc's. 

flowlett. 

Kenwood. 

cc'b. 

Hewlett 

Kenwood. 

1 

20 

0 

20 

0 

12-5 

A 

12-5 

.^— 

0 

10 

0 

10 

0 

..» 

2 

7-5 

0 

A 

5 

0 

0 

5 

0 

A 

2-6 

0 

0 

3 

4 

A 

A 

2 

0 

A 

2 

A+G.     C 

A+G 

1 

0 

A 

4 

3 

0 

0 

1 

0 

A+G 

2 

A 

A 

0-6 

A+G.     C 

A+G 

5 

o 

A.    S 

A 

1-6 

0 

0 

1-5 

A.    B 

A 

1 

0 

0 

6 

2 

A.    S 

A.     S 

1 

A.    B  not  C 

A.    B 

1-6 

A+G.    BCY 

A+G.    B 

0-5 

A.    B  not  C 

A.    B 

7 

2-6 

A+G.     C 

A+G.    B 

1 

0 

0 

2 

A+G.    a 

A+G.    B 

0-5 

A+G.     C 

A+G.    B 

1-5 

A+G.     C 

A+G.    B 

— 

— 

— 

8 

3-5 

0 

0 

1-5 

0 

0 

2-5 

0 

A.    S 

0-6 

0 

0 

1-5 

A+G.     C 

A+G.    ^ 

A  =  production  of  acid ;  G  =  production  of  gas :  O  =  no  change  and  no  growth  in  the 
culture  01  medium ;  Y  =  presence  of  yeast  cells ;  S  =  presence  of  streptococci ;  B  =  pre- 
sence of  bacilli  microscopically;  C  indicates  that  the  B.  coli  was  identified  by  sub- 
culturea 

From  these  experiments  it  appears  that  B*  coli  may  survive  in  25  cc^ 
of  fajces  when  izal  (5  per  cent,  strength)  is  added  up  to  2'6  cc. ;  and 
when  in  25  cc.  of  urine,  izal  up  to  0*5  and  perhaps  1  cc.  is  added. 

Table  2. — Disinfectant^   Cyllin^  5  per  cent,  solution. 


No.  of 

Ezperi- 

inent. 

Amount  of 

Fnoea.                          I 

Amonnt  of 

Disinfec- 
tant in 

Disinfec- 
tant in 

cc.'a. 
20 

Hewlett. 

0 

Kenwood. 

cc'b. 

1 

20 

12-5 

A 

12-5 

10 

0 

10 

2 

7 

o 

A 

5 

5 

o 

A 

2-5 

3 

4 

A 

A 

2 

2 

A+G.     C 

A+G 

1 

4 

3 

A 

A 

1 

2 

A 

0 

0-5 

f) 

2 

A 

0 

1 

1-5 

A 

A 

0-5 

6 

2-5 

A.     I'^-  S 

A.    S 

1-5 

2 

A+G.     C 

A+G.    B 

1 

1-5 

A 

A 

0-5 

7 

2-5 

A  +  G.     C 

A+G 

1-5 

o 

A+G.     C 

!         A+G 

1 

T-5 

A+G.     C 

A+G 

0-5 

8 

3-5 

0 

0 

1-5 

2-5 

0 

A 

0-5 

1-5 

A 

A 

Urine. 


Hewlett. 


O 


Kenwood. 


O 


0 

1 

— 

0 

; 

0 

0 

0 

0 

A 

0 

' 

A 

A+G. 

c    , 

0 

0 

A+G 

A+G. 

c 

0 

0 

A+G 

0 

0 

A 

A 

A 

A 

0 

1 

0 

0 

1 

0 

A+G. 

c 

0 

0 

1 

0 

0 

i 

0 

A  =  production  of  acid ;  G  =  production  of  gas ;  O  =  do  change  and  no  growth  in  the 
culture  medium  ;  I'=  presence  of  yeast  cells ;  S  =  presence  of  streptococci ;  B  =■  pre- 
sence of  bacilli  microscopically;  C  indicates  that  the  B,  coli  was  identified  by  sub- 
cultures. 

From  these  experiments  it  appears  that  B.  coli  may  sur\dve  in  25  cc 
of  faeces  when  cyllin  (5  per  cent,  strength)  is  added  up  to  2*50  cc. ;  and 
when  in  25  cc.  of  urine,  cyllin  up  to  1*0  cc.  is  added. 
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Table  3. — Disinfectant^  Phenol^  «^  p^  cent,  solution. 


No.  of 

Kvvwkri- 

Amoant  of 

Fi»cet.                         1 

Amount  of 

Urine. 

DiAinfeo. 

DlBinfeo- 

taotin 
cc't. 

HewleU. 

Kenwood. 

tanttn 
cc't. 

Hewlett. 

Kenwood. 

1 

20 

0 

20 

1 

0 

12-5 

— 

A 

12-5 

— 

0 

10 

0 

10 

0 

— 

2 

7-5 

0 

A 

6 

0 

() 

6 

o 

A 

2-6 

A+G.    Cocci 

A 

3 

4 

A+G.     C 

A+G.    B 

2 

A+G.     C 

A-fG.  n 

2 

A+G.     C 

A+G.    B 

1 

A+G.     C 

A-fG.     B 

4 

ft 

A 

A+G 

3 

A-fG.     '^ 

A-fG 

4 

A 

A+G 

2 

A4-G.     C 

A4-U 

5 

4-5 

A.    B 

A+G.    B 

4 

0 

U 

3*6 

A.    B 

A-fG.    B 

3 

A-fG.     V 

A-fG.     B 

6 

5 

A.     »V 

A 

3-5 

A.     randA^ 

A 

4-5 

A.     S 

A.    2?? 

3 

A.    B  uot  C 

A.     Z? 

4 

0 

A 

2-5 

A+G.     C 

A+G.    B 

7 

4-5 

A+G.     C 

A+G.    B 

3-6 

A.     2/  not  C 

A-fG.    if 

4 

A.    G 

A+G.    B 

3 

A-fG.     (' 

A-|-(7.     // 

3-5 

A+G.     C 

A+G.    ^ 

2r) 

A-fG.     (' 

A-fG.     B 

8 

H 

A+G     r 

A 

4 

;       A.    S 

A+ii.    j; 

5 

A+G.     (' 

A.     S 

3 

;         A.     S 

A-hG.     B 

A-hG.     (' 

A-fG.    ^ 

i 
1 

1 

i 

A  =  production  of  acid ;  G  =  production  of  gas ;  O  =  no  change  antl  no  ^ruw  ili  iu  tlur 
culture  medium;  J''=  presence  of  yeast  cells;  iJ?=  presence  of  streptococci;  2/=pi»*- 
sence  of  bacilli  microscopically;  ('  indicates  that  the  B,  coli  was  identified  liy  »iib- 
cultures. 

From  these  experiments  it  appears  that  B,  coli  may  survive  in  '!'>  cc. 
of  fa»ces  when  phenol  (5  per  cent,  strength)  is  added  up  to  (>  cc.  ;  and 
when  in  25  cc.  of  urine,  phenol  up  to  4  cc.  is  added. 

Table  4. — Disinfectant^  Phenyhy  5  per  cent,  aoluiion. 


Naof 
Experi- 
ment. 


Amoant  of 

DbiDfec- 

tintin 

cc.'*. 


Fcecea. 


Hewlett. 


Kenwood. 


Amoant  of 

Ditinfec- 

untin 

oc.'a. 


Urino. 


Hewlett. 


Keowocd. 


1 

2U 

0 

20 

0 

12-5 

A 

12-5 

10 

A 

— 

10 

0 

2 

7-5 

A 

A 

5 

0 

0 

A 

A 

2-5 

0 

3 

4 

A+(t.    c 

A+G.    B 

2 

A-fG. 

2 

A+G.     C 

A-fG.    ^ 

1 

A-fG. 

4 

5 

A-fG.     C 

A+G 

3 

A 

4 

0 

A-fG 

2 

A.  /yv 

5 

5'5 

A.    B 

A-fG.    B 

2-5 

0 

4-5 

A.    B 

A-fG.    B 

1-5 

A 

6 

5-5 

A.    S 

A.    S. 

2-5 

A 

5 

A-hG.     C 

A+G.    ^ 

2 

« 1 

6-5 

A-fG.     C 

A-fG.    B 

2-5 

0 

5 

A-fG.     C 

A+G.    ^ 

2 

o 

45 

A-fG.     C 

A+G.     B 

1-5 

A-fG. 

8 

«-5 

0 

A.     5 

2-5 

0 

5-5 

A.    S 

A.     iS 

1-5 

0 

4*5 

A.    S 

A-fG.    B 

c 
c 


c 


() 

(> 
A-fO. 
A-fG. 

O 
A     B 

O 
A-fG. 

A 

A 

O 

() 
A.     B 

O 

() 


// 


A  =  production  of  acid :  G  =  production  of  gas ;  O  =  no  change  aud  no  growth  in  ihe 
culture  medium ;  Y=  presence  of  yeast  cells ;  S  =  presence  of  streptococci ;  B  =  pre- 
MSDce  of  bacilli  xnicroscopiccdly ;  C'  indicates  that  the  B,  coli  was  identified  by  Mib- 
coltoree. 

From  these  experiments  it  appears  that  B.  coli  may  survive  in  23  cc. 
of  faeces  when  phenyle  (5  per  cent,  strength)  is  added  up  to  5*5  cc. ;  anil 
when  in  25  cc.  of  urine,  phenyle  up  to  2  cc.  is  added. 


The  ivsiili  ■ 
Ta: 


:  vach 
-■i'.  be 
.7=:-=d  at 


-.-  ^=r.-  all 


aence  of  bacilli  mic; 
cultures. 

From  these  v 

of  faices  when   i/ 

wlien  in  25  cc.  wf 

Taiilk 


:s. 


^- 


,,  --^^ 

---  - 

V,  ^    :-.-  , 

ij^       :;■.■. 

A  =  pioductioD  of  ac. 
culture  medium  ;  1'=  1>t- 
aenca  of  bncilli  luicruM" 
cultures. 

From  these  i-xperi. 
of  fjeces  whoii  cvllm 
when  in  25  cc.  of  uriii 
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DiilnlKlut  added. 


A+G 

_ 

__ 

A+G 

A+G 

A+Q 

A  +  G 

A  +  G 

A  +  G 

A  +  G 

A  +  G 

— 

— 

A+G 

A+n 

z 

A  +  G 

A+H 

A+G 

A  +  G 

A+G 

A+G 

A  +  G 

- 

A+G 

A  +  G 

- 

A  +  G 

A  +  G 

A+G 

A+G 

■   A+O 

A+Q 

~ 

A+G 

A  +  G 

z 

A+G 

A+Q 

A+G 

A+G 

A+G 

A+G 

A  +  G 

'   A  +  G 

A+G 

1   A  +  G 

0 

'   A+O 

A  +  G 

O 

A  +  G 

A+G 
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On  the  whole  it  will  be  seen  from  the  above  tiibles  tliat  there  is  a  fair 
correspondence  in  the  results  obtained  by  both  of  us.  There  are,  it  is 
notiiworthy,  some  discrepancies  in  the  amounts  of  the  solution  of  each 
disinfectant  required  to  destroy  the  vitality  of  the  jB,  coli^  but  it  must  be 
remembered  that  in  each  experiment  (the  experiments  being  performed  at 
intervals  of  7  days)  a  different  specimen  of  faeces  and  of  urine  was  used,  so 
that  these  discrepancies  appear  to  indicate  the  variations  in  the  natural 
media  which  may  obtain  in  actual  practice.  A  striking  point  well  brought 
out  by  the  experiments  is  the  resistance  offered  by  the  streptococcus  of 
faMHS  to  the  disinfectants.  This  was  still  better  seen  in  the  Conradi 
plates  of  the  earlier  experiments. 

The  variable  results  obtained  by  us  are  not  the  least  suggestive  feature 
^)f  the  exi)eriments,  especially  when  it  is  borne  in  mind  that  they  were  all 
obtained  independently  at  King's  College  and  University  College  from 
tht*  same  materials  and  upon  the  same  days. 

The  results  of  the  foregoing  sets  of  experiments  may  be  tabulated  as 
follows,  as  regards  the  disinfecting  values  of  the  disinfectants  employed  : — 

Table  5. 


IZAL. 

ClTLLl.V. 

Phenol, 

Phenylk. 

Fnoes  :  Urine. 

FwcPt. 

Urine. 

FaD38. 

Urine. 

1 
Ftt.es.    Urine 

Maximum  amount  of  Disinfectant  \ 
solution,  in  cc.*b,  which  permits 
the   li,  cvli  to  develop  when 
added  tu  25  cc.  of  material    ... 

Hence,  amount  of    Disinfectant  \ 
solution,  in  cc.'s,  necessary  tol 
ensure  the  destruction  of  B,  coli  - 
under    the  conditions  of  thel 
experiments  j 

'    2-5 

1 

30 

10 

ir> 

2-5        10 
30        1-5 

60        40 
0-5        4-5 

6-0 

20 
2\) 

In  each  case  it  will  be  seen  that  more  of  the  disinfectant  is  required  to 
destroy  the  B,  coli  in  faeces  than  in  urine. 

If  we  state  these  results  as  a  series  of  co-efficients  with  carbolic  acid  as 
the  standard,  taking  the  maximum  amounts  of  disinfectants  which  per- 
mitted growth,  we  obtain  : — 

Table  (5. 

Faeces.  Urine. 

Izal  2-4  ...  4*0 

Cvllin         2-4  ...  4-0 

Phenvie     ...         ...       1*1  ...  1*8 

Phenol        1-0  ...  I'O 
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Amoont  in  cc.'s  of 

Table  7. 

Ho.  of 

Expert- 

iment 

Dininfectant  added. 

IzaL 

CyUln. 

1 

0-25 

A-fG 

A  +  G 

0-5 

A-fG 

A-fG 

0-75 

A+G 

A+G 

10 

A+G 

A+G 

1-5 

0 

A  +  G 

20 

— 

2-.1 

— 

2 

H) 

0 

— 

1-5 

0 

O 

20 

0 

O 

2-5 

0 

30 

Sf) 

— 

4-0 

— 

3 

0-75 

A+G 

A  +  G 

10 

() 

A-fG 

1-25 

O 

0 

1-5 

O 

A  +  G 

1-75 

0 

A  +  G 

o 


2m 

2-25 

2ft 

3-0 

3-25 

3-5 


Resalts. 


Phenyle. 


A  +  G 
A  +  G 

A-fG 
A  +  G 
A-hG 


O 
(J 
0 


A-fG 
A-fG 
A-l-G 
A  +  G 
A-fG 


Phenol. 


A-fG 

A-fG 
A  +  G 
A-fG 
A-fG 


A+G 

A+G 

O 


A-fG 
A+G 
A-l-G 


40 

_^ 

■ 

A-h*J 

A-fG 

1-0 

A-fG 

1-5 

0 

0 

20 

0 

0 

A  +  G 

— 

2-5 

0 

0 

A-hG 

— 

30 

0 

A-hG 

A+G 

3-5 

—             1 

— 

A+G 

A-fG 

4-0 

— 

^^^ 

A+G 

4-5 

— 

— 

— 

A+G 

10 

0 

0 

— 

1-6 

0 

0 

—- 

""^ 

20 

0 

0 

30 

— 

— 

A-fG 

3-5 

A-fG 

A-hG 

4-0 

— 

— 

A+G 

A-hG 

45 

A-fG 

A+G 

5-0 

A-fG 

A+G 

4-5 

— 

A-hG 

A+G 

50 

— 

0 

A-fG 

5-5 

*^~ 

0 

A+G 

6-0 

O 

A+G 

5-5 

— 

A+G 

fi-0 

— 

1 

0 

6-5 

1 

■ 

0 

A  +  G  =  Acid  +  Gas;  O  =  no  chaDge ;    —  =  this  quantity  not  tested. 
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Having  thus  obtained  carbolic  acid  co-eflScients  for  the  three  disinfect- 
ants employed,  by  this  method,  on  faeces  and  urine,  we  next  proceeded  to 
determine  carbolic  acid  co-eflScients  (1)  by  a  modification  of  the  method, 
using  sterile  tap-water  and  a  pure  cultivation  of  the  Bacillus  colij  instead 
of  the  naturally  infected  urine  and  fseces;  and  (2)  by  the  Rideal- Walker 
method. 

The  cultivation  of  the  Bacillus  coli  used  was  one  which  had  been  isolated 
m  our  previous  experiments  and  was  only  the  second  sub-culture,  so  that  it 
may  probably  be  regarded  as  being  practically  in  the  same  condition  as  it 
existed  in  the  original  natural  material.  In  the  first  series  of  experiments 
24  cc.  of  sterile  tap-water  were  introduced  into  a  number  of  sterile  Erlen- 
meyer  flasks,  1  cc.  of  a  twenty  hours'  broth  culture  of  the  B.  coli  was 
added,  and  then  varying  amounts  of  the  disinfectant  solutions  (the  original 
5  per  cent,  solutions  as  used  for  all  the  experiments)  were  added,  and  at 
the  expiration  of  half  an  hour  sub-cultures  were  made  into  glucose  bile- 
salt  peptone  water  tubes.  Before  the  disinfectants  had  been  added,  a  few 
controls  were  made  and  gave  luxuriant  growths  of  the  B.  coli.  Table  7 
shows  the  results  obtained. 

If  these  results  be  compared  with  those  tabulated  in  Tables  5  and  6,  it 
will  be  seen  that  there  is  a  fair  correspondence  with  those  given  by  izal 
and  cyllin,  in  the  urine  experiments,  but  that  phenyle  and  phenol  appear 
to  be  weaker.  This  may  perhaps  be  due  to  the  presence  of  the  salts 
of  urine  enhancing  their  action.  This  again  emphasises  the  difference 
between  testing  a  disinfectant  by  artificial  methods  and  experimenting 
upon  an  organism  in  its  natural  environment. 

If  the  carbolic  acid  co-efficients  be  calculated  the  following  will  be  ob- 
tained : — 

Carbolic  Acid  Co-efficient. 

Izal  ...  |-     =     6-0 


Cyllin 

6^5      =      ^•'^ 

Phenyle 

I      -     1-2 

Phenol 

=     1-0 

The  following  tables  show  the  results  obtained  ^vith  the  Rideal- Walker 
method,  the  original  5  per  cent,  solutions  of  the  disinfectants  being  used  for 
making  the  dilutions  employed : — 
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Table  8.— Dec.  19<A,  1905.    B.  coliy  20  hours  broth  culture  at  37°  C. 

4-  =  growth ;     •  =  no  growth  in  the  sub-cultures. 


DIstofecUnL 


Phenyle 


Carbolic 


Dilution. 


1—200 
1—250 
1—300 
1— 4(K) 
1—90 


Time  onltare  exposed  to  action  of  disinfect,  in  mins. 


2i 


+ 


+ 


7i 

10 

+ 

i 

-H 

+    ' 

+ 

-1- 

+ 

+ 

+ 

4- 

12* 


15 


Sttb-Caltares  (Broth). 


Petlod  of  Incnb. 


Temp. 


Dec  20th    .    37°  C. 


Tarle  9.— Dec.  19<A,  1905.     B.  colt,  20  hours'  broth  culture  at  37°  C. 


Disinfectant 


Dilution. 


Time  culture  exposed  to  action  of  disinfect  in  mins. 


Sub-Cultures  (Broib). 


Cyllin  [  1—400 

1—500 

, (  1—600 

„      :  1—700 

Carbolic  '  1—95 


5 


4- 


7i 


10 


4- 
4- 


12* 


4- 
4- 
4- 
4- 


4- 
4- 


1 5     :  Period  of  Incnb. 


Dec.  2lBt 


Temp. 
37°  C. 


Table  10.— Dec.  19th,  1905.     B.  coli,  20  hours'  broth  culture  at  37°  C. 


Didnfcctant 


Dilution. 


Time  culture  exposed  to  action  of  disinfect. In  mins. 


Izal  1—400 

, 1—500 

1—600 

1—700 


»» 


Carbolic 


2* 


7i 


10 


4-  I     4-  4- 

4-  :    +  4- 

4-  -I-  4- 

4-  4-  i     + 

1—100       4-  4-  ;     + 


4- 
+ 
4- 


12* 


4- 
4- 
4- 
4- 


15 


Sub-Cultures  (Broth). 


Period  of  Incub. 


Temp. 


4- 
4- 
4- 
4- 


Dec.  2l8t 


37°  C. 


Table  11.— Dec.  21st,  1905.     B.  colt,  20  hours'  broth  culture  at  37°  C. 


Disinfectant. 


Dilution. 


Time  culture  exposed  to  action  of  disinfect,  in  mins. 


Cyllin  1—360 

1—380 

1—400 

1—70 

1—75 


f» 


Carbolic 
»» 


24 


4- 
4- 
4- 
4- 
4- 


4- 

4- 

4- 

• 

4- 


7* 


10 


12* 


15 


Sub-Cultures  (Brcth). 


Period  of  Incub. 


Temp. 


Dec.  23rd 


37°  C 


Carbolic  Acid  Co-efficient  of  Cyllin  =V^=  5-3. 
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Table  \2.—Dec.  2\8t,  1905.     B.  coli,  20  hours  broth  culture  at  37''  C. 


DUinfectant. 


Izal 


»»    

Carbolic 


Dilution. 

1 

Time  culture  exposed  to  action  of  disinfect,  in  mine. 

2i 

5 

7i 

• 

10 

12i 

15 

1     340 

• 

• 

• 

• 

1 - -360 

H- 

•            • 

• 

•                     • 

1—380 

+ 

•           •           • 

•                      • 

1—400  :     + 

• 

• 

•                      • 

1-80 

4- 

+ 

+ 

+ 

• 

Sub-Oaltures  (Broth). 


Period  of  Incab. 
Dec.  23rd 


Temp. 
37°  C. 


Carbolic  Add  Co-efficient  of  Izal  (from  XI.  &  XII.)  =  Vo"*  =  5'7. 
Table  l^.—Dec.  2\st,  li)05.     B.  coliy  20  hours  broth  culture  at  37°  C. 


Disinfectant 


Dilution. 


Time  culture  exposed  to  action  of  disinfect,  in  mins.       Sub-Cultures  ( Broth) . 


2* 


5  7i 


Phenyle  1— 120 

1—140 

1—160 

I  1—180 

Carbolic  '  1—85 

I 


»» 


»t 


«« 


+ 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

-1- 

4- 

+ 
-f 
-f 


:   + 

+ 

+ 

Dec  23rd 

'     4- 

+ 

+ 

:        + 

4- 

4- 

i        + 

4- 

+ 

-1- 

+ 

i 

Table  14. — Dec.  22w(Z,  1905.     B.  colt,  20  hours  broth  culture  at  37°  C. 


Disinfectant. 


Izal 


N 


tl  

Carbolic 


11 


Dilution. 


Time  culture  exposed  to  action  of  disinfect  in  mini.        Sub-Oultures  ( Broth). 


2* 


5 


10 


I2i 


25     .Period  of  Incub. 


1—400 

4- 

4- 

• 

• 

• 

1—420 

4- 

4- 

4- 

• 

• 

1—440 

4- 

4- 

4- 

4- 

• 

1-75 

4- 

4- 

4- 

• 

• 

1—80 

4- 

4- 

4- 

4- 

4- 

Dec  27th 


Temp. 


37°  C. 


Table  15.— i>^c.  22nJ,  1905.     B.  coli,  20  hours'  broth  culture  at  37°  C. 


Disinfectant        DiluUon. 


Phenyle 
CylUn  .. 


»» 


Time  culture  exposed  to  action  of  disinfect  in  mins. 


2i 


1—90 

4- 

4- 

4- 

• 

• 

• 

1-  100 

4- 

4- 

4- 

4- 

4- 

4- 

1—110 

4- 

4- 

4- 

4- 

4- 

4- 

1—400 

4- 

4- 

4- 

4- 

4- 

4- 

1—420 

4- 

4- 

4- 

4- 

4- 

4- 

Sub-Cultures  (Broth). 
Period  of  Incub.      Temp. 

Dec  27th    !    37°  C. 


The  Carbolic  Add  co-efficient  of  Phenyle  (from  XIV.  and  XV.)  =  |g  =  1-2. 

Laboratory  temperatures  about  16°  C. 
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By  the  Rideal- Walker  method,  therefore,  we  obtain  the  following 
figures  as  the  carbolic  acid  co-eflBcients, 

Carbolic  Acid  Co-efficient. 

jLzai           •••          •••          •••          •••  i/i 

Cyllin       ...          5*3 

Phenyle  .••         ...          ...         ...  1*2 

Phenol     ...          ...          ...          ...  I'O 

We  may  now  compare  the  co-efficients  obtained  by  all  the  methods  : — 


Faeces. 

Urine. 

Water. 

Rideal- 

Izal 

2-4 

4-0 

6-0 

5-7 

Cyllin        .. 

2-4 

4-0 

4-0 

5-3 

Phenyle    . . 

1-1 

1-8 

1-2 

1-2 

Phenol 

1-0 

i-0 

1-0 

1-0 

It  will  be  noted  that  the  difiference  in  the  efficiency  of  the  disinfectants 
tested  is  not  so  great  by  the  more  direct  and  practical  method  as  when 
tested  by  the  Rideal- Walker  method,  and  that  whereas  by  the  latter 
metho<l  izal  and  cyllin  have  co-efficients  exceeding  5,  the  experiments 
upon  the  same  germs  in  faeces  yield  co-efficients  of  less  than  half  this 
figure. 

The  difference  between  the  carbolic  acid  co-efficients  calculated  from 
the  experiments  upon  faeces  and  water,  respectively,  serve  to  indicate  the 
extent  of  the  resistance  presented  by  the  organic  matter  in  the  former, 
which,  it  will  be  seen,  had  the  effect  of  reducing  the  co-efficient  of  izal' 
and  cyllin  some  60  %  and  40  %,  respectively. 

The  margin  of  safety  is  a  very  important  question.  In  engineering, 
where  far  more  exact  calculations  can  be  made  than  in  biological  problems, 
it  is  usual  to  allow  a  very  large  factor  of  safety,  and  it  seems  to  us  that 
the  same  should  be  done  with  regard  to  disinfection.  Having  obtained 
the  minimum  amount  of  a  disinfectant  which  is  required  to  kill  under 
standard  conditions,  for  practical  disinfection  probably  at  least  double  this 
amount  ought  to  be  used,  if  not  a  still  larger  multiple. 

What  is  the  margin  which  may  be  held  to  represent  the  variation 
between  the  kilUng  power  of  these  disinfectants  in  the  variable  kinds  of 
typhoid  faices?  These  experiments  help  us  to  fonn  some  conception  of 
what  this  margin  may  be,  as  the  stools  employed  in  each  set  of  experiments 
were  taken  from  different  patients  in  varying  stages  of  the  disease,  and 
their  physical  characters  presented  almost  the  limits  of  variation. 

If  we  compare  the  weakest  strengths  of  the  different  disinfectants  with 
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•the  strongest  which  were  foond  necessary  to  effect  the  object  auned  at  we 
find  that  there  is  a  variation  of  about  25  per  cent,  in  respect  of  izal  and 
•cyllin,  and  about  40  per  cent,  in  respect  of  phenol. 

It  appears  then  that  in  order  that  the  strengths  at  which  disinfectants 
ought  to  be  used  in  practice  may  be  stated  with  safety  it  is  not  only 
necessary  to  take  into  account  the  different  kinds  of  natural  media  with 
which  the  organisms  may-  be  associated  but  also  the  variable  nature  which 
•these  different  natural  media  may  assume.  If,  for  instance,  an  experiment 
is  made  upon  a  particular  typhoid  stool,  whatever  may  be  ascertained  to  be 
the  killing  strength  of  a  disinfectant  upon  the  organisms  in  that  stool,  a 
•further  allowance  would  have  to  be  made  in  order  to  take  into  account  the 
variable  physical  characters  which  other  stools  are  capable  of  assuming. 
The  extent  of  this  allowance  is  ascertainable  by  experiments,  and  it  is 
not  difficult  to  arrive  at  a  fair  approximation  to  the  truth.  It  should, 
"therefore,  be  ascertained  of  any  disinfectant  which  it  is  proposed  to 
adopt  for  general  practice,  and  we  would  suggest  that  it  would  suffice 
if  it  were  ascertained  with  reference  to  both  Bacillus  typhosus  and  Bacillus 
tuberculosis  in  the  different  kinds  of  organic  matter  with  which  they 
may  respectively  be  associated.  To  this  "margin  of  safety"  should  be 
superadded  a  further  allowance,  or  margin  of  safety,  to  meet  the  accidents 
of  practice. 

It  is  upon  these  lines  only  that  the  necessary  strength  of  a  particular 
disinfectant,  in  order  to  meet  the  requirements  of  actual  practice,  can 
be  determined ;  and  it  is  only  upon  such  lines,  therefore,  that  a  carbolic 
.acid  co-efficient  should  be  arrived  at. 


TAETICULARS  OF  THE  CASES  IN  THE  TYPHOID  WARDS  OF  A 
LAEGE  HOSPITAL  FUENISHINa  MATERIAL  FOR  EXPERIMENTS. 

"M.  D Spots.      Spleen    definitely    enlarged.       Temperature 

tending  to  be  irregularly  intermittent. 

9L Spots.      Spleen  not  definitely  enlarged.     Tenderness 

of  abdomen.     Temperature,  5  weeks  sustained  and 
remittent. 

H Spots.     Spleen  enlarged.     Temperature,  5  weeks  sus- 
tained and  remittent. 

T Spots.     No  note  on  Spleen.     Temperature  sustained 

and  remittent   for  some  weeks.      Distension  and 
diarrh<ea. 
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M No  spots.     Spleen  not  definitely  enlarged.    Tempera- 
ture sustained  and  remittent. 

P (1st  attack)     No  spots.     No  note  on  Spleen.      Pain  in  abdomen. 

Temperature  well  sustained  and  remittent,  3  weeks. 

P     (relapse)     Spots.     Spleen,  no  definite  enlargement.     Tempera- 
ture well  sustained  and  remittent  for  3  weeks. 

i Spots.      No    Spleen    symptom.       Temperature  well 

sustained  and  remittent. 

L Spots.    No  notes  on  Spleen.    Abdominal  tenderness. 

Temperature  well  sustained  and  remittent. 

D Spots.     Spleen  not  definitely  enlarged.    Temperature 

(ISth  day  of  illness)  intermittent. 

B Spots.     Spleen  enlarged.    Temperature  sustained  and 

intermittent. 

B Spots.    No  note  on  Spleen.     Temperature  sustained 

and  intermittent. 

M Spots.     Spleen  not  definitely  enlarged.     Temperature 

fairly  well  sustained  and  remittent. 

W.  D Spots.     Spleen  not  definitely  enlarged.     Temperature 

well  sustained  and  remittent. 

N Spots.     Spleen  not  definitely  enlarged.     Temperature 

well  sustained  and  remittent. 

W     Spots.     Spleen  enlarged.     Abdomen  distended.     Sus- 
tained temperature.    Stools  loose  and  ochre  coloured. 


PARTICULAES    AS    TO    THE    F^CES    AND    UEINE    FROM 
THE    ABOVE    CASES    AS    THEY    WERE    EMPLOYED 

IN    THE    experiments. 


F-«CES. 


PatieDt'8 
InitijiU. 


Day  of 
Disease. 


Urine. 


Patient's 
Initials. 


Day  of 
Disease. 


First  Experiment — October  10th. 


D 20th  (firm  stool))  t^.     ,  I) 20th  \ 

L 22nd         do.     '(Mixed.         ^ 39^1^  | 


Mixed. 


Secoxi)  Experiment — October  17th. 

T 14th  (firm  stool)) 

M  . . . .      12th  (fluid  green  ■  Mixed. 

stool)  ^ 


M 12th 

P.    ..(12th  of  relapse)  oOthJj^^^^ 

J 58th 

L 6l8t 
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F.ECES. 

Patient'd 

Day  of 

Initials. 

Disease. 

UUINK. 


Patient's 
Initials. 


Day  of 
Disease. 


TniED  Experiment — October  24th. 


D 19th  (fluid  ochre) 

stool) 

B 15th      do. 

P.    ...     57th      do. 


Mixed, 


FouETii  Experiment — October  31  st. 


D 11th  (firm  stool)) 

N 14th         do. 

M 11th         do. 

IJ 22iul        do. 


Mixed, 


Fifth  Experiment — November  7th. 

N 21st  \  Mixed. 

M . . . .     18th  I  Mixture  was  fluid  and 
B  . .  . .     29th  J       ochre  coloured. 


Sixth  Experiment — November  14th. 

M  . .  . .      25th]  One  firm,  the  other 
X  . .  . .     28th  r  fluid  ochre  coloured. 


Mixed. 


Seventh  Experiment — November  21st. 


L. 
B. 
T. 
P. 
D. 


L. 
B. 
T. 
P. 
D. 


L. 
B. 
T. 
P. 
D. 


L. 
B. 
P. 
D. 


.(19th  of  relapse) 


36th 


77th 

28th  \  Mixed^ 
57th 
34th  ^ 


43rd . 

84th  I 

35th  -  Mixed. 
26th  I 
41st 


50th  X 

91st 

42nd -Mixed. 

3.Srd 

4hth 


57th) 
98th' 
4()th  ' 
57th) 


Mixed. 


N. 

P. 
D. 


35th )  P. 


47th \  Mixed. 

32nd ) 


L. 
B. 


47th) 

35th  I  V,.      , 

64th  r  ^^^'^^'^• 

l()5tli 


Eighth  Experiment — November  28th. 

W....      15th D. 

W. 


40th 
15tli 


Mixed. 
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SPECIAL  COMMITTEE  APPOINTED  BY  THE 
EOYAL  SANITARY  INSTITUTE. 


DISINFECTANT  STANDARDISATION  COMMITTEE. 


In    the   course   of  their   cons Ider'at ion    of  the   above    subject,    the 

following   Report   of  Exjyeriments    made   on    behalf  of   this 

Committee  has  been  submitted  to  them  by  Licut.-Col,  R.  H. 

Firth,   f.r.c.s.,  d.p.h.,   r.a.m.o.,    and    Professor    Allan 

MaCFADYEN,   M.D.,  B.SC.,  F.I.C. 

FOR  the  further  elucidation  of  the  question  as  to  what  method  is  best 
adapted  for  the  routine  standardisation  of  disinfectants,  your  Com- 
mittee requested  us  to  carry  out  additional  experiments  to  those  which 
have  already  been  submitted. 

The  accompanying  schedule  presents  the  results  of  a  large  number  of 
observations  which  have  been  made  under  our  supervision  by  Major 
C.  E.  P.  Fowler,  R.A.M.C.,  in  the  hygiene  laboratory  of  the  Royal  Army 
Medical  College  on  behalf  and  at  the  expense  of  The  Royal  Sanitary 
Institute. 

The  general  plan  of  these  experiments  has  been  to  test  the  comparative 
value  of  three  methods,  namely  "the  Garnet,"  "the  Thread,"  and  the 
"Drop,"  using  as  test  micro-organisms  (1)  spore  bearing  anthrax  bacilh', 
(2)  various  strains  of  the  B,  typhosus,  and  (3)  the  B,  prodigiosus.  The 
selection  of  these  particular  varieties  of  bacterial  life  was  made  because 
they  respectively  represent  a  typical  resistant  pathogenic  form,  a  typical 
fsecal  pathogenic  micro-organism,  and  a  typical  saprophytic  microbe. 
A  few  observations  have  been  made  with  the  cholera  vibrio.  Further, 
the  experiments  have  been  carried  out  to  determine,  if  possible,  whether 
bichloride  of  mercury  could  be  utilised  as  the  standard  reagent  in  place 
of  phenol,  as  had  been  suggested  previously,  and  also  to  test  the  three 
metiiods  with  a  variety  of  commercial  disinfectants  in  common  use. 

TOL.    XX  Til.      wo.   1.  B 
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The  "  Garnet "  method  employed  is  a  modification  of  that  suggested  by 
Kronig  and  Paul,  and  has  been  described  already  in  the  proceedings 
of  your  Committee.  When  working  with  bichloride  of  mercury,  the 
garnets  were  washed  with  sterile  saturated  ammonium  sulphide  solution, 
but  when  other  disinfectants  were  used,  the  garnets  were  washed 
only  in  sterile  distilled  water  before  being  transferred  to  the  broth 
sub-culture  tubes. 

The  *^  Thread  "  method  has  been  carried  out  in  the  following  way : 

Apjmratus  required : — 

fiO  sterile  watch  glasses. 
30  tubes  of  nutrient  broth. 
1  sterile  test  tube, 
1  sterile  glass  funnel. 
1  sterile  filter  paper. 
'Vi)  sterile  silk  threads,  one  inch  in  length  of  standard  calibre.     The 
standard  employed  has  been  PearsalVs  flannel  embroidery,  silk 
size  No.  4  (extra  stout),  cream  colour. 

1  empty  sterile  Petri  dish. 

2  sterile  Petri  dishes,  each  containing  two  sterile  filter  papers. 
Some  sterile  distilled  water. 

2  twenty-four-hour  agar  growths  of  micro-organisms  under  observa- 
tion. 

Technitjne, — An  emulsion  of  the  micro-organisms  is  made  by  adding 
J)  cc.  of  sterile  distilled  water  to  each  of  the  agar  slope  growths  and 
■carefully  scraping  off  the  growths  by  means  of  a  platinum  wire  loop, 
followed  by  gentle  agitation.  The  resulting  emulsions  are  then  filterc»d 
through  the  sterile  filter  paper  into  the  sterile  test  tube.  The  filtrate 
there  collected  is  now  poured  into  the  sterile  Petri  dish,  and  80  silk 
threads  (of  standard  length  and  thickness)  soaked  in  the  filtered  emulsion 
for  one  hour  at  87^  C.  After  soaking  for  an  hour,  each  thread  is 
transferred  separately  by  means  of  sterile  forceps  to  the  two  other  Petri 
dishes,  which  have  the  filter  paper  covering  their  bottom.  Excess  of 
<;mulsion  is  thus  absorbed,  and  the  two  dishes,  with  their  contained 
infected  threads,  allowed  to  dry  by  placing  them  in  the  37^  C.  incubator 
for  20  hours. 


R.  H.  Firth  and  Allan  Macfadyen.  19 

Diagram  illustrating  the  working  of  tlie  "  Thread  "  Method. 


Milnn  and  DflnHoa  of  K««eat 
employed. 

mnulnfng  dilulM  DUlnfeciMl. 

Period  of  CoDUct  Id  mlnutei. 

for  wunbtTTg  Ita^  tbreiiji.. 

SI    1     5         7)    1    10 

1!)       IS 

I 

^ 

I 

I 

» 

" 

i 

I 

o   \   o 

The  30  broth  tubes  are  arranged  in  a  convenient  rack  or  stand,  and 
marked  as  belonging  to  one  or  other  of  five  groups,  A,  B,  C,  D,  and  E, 
that  is,  each  group  contains  six  tubes.  Each  tube  is  further  marked  with 
a  number  signifying  the  contact  period  in  minutes.  Then,  if  a  maximum 
1 J  minutes  contact  be  decided  upon  the  tubes  would  be  variously  marked, 
A2i.  A5,  A7i,  AlO,  A12i,  A15,  B2J,  B5,  B7i,  and  so  on. 

The  60  sterile  watch  glasses  are  now  arranged  in  rows,  as  evident  from 
the  accompanying  diagram,  and  divided  into  two  groups  of  30  each, 
namelv,  Group  I.  and  Group  II.  Each  group  contains  five  rows  of  six 
natch  glasses.  Into  those  of  Group  I.,  sufficient  disinfectant  solution  (of 
varying  dilution)  is  placed  to  fill  each  watch  glass.  The  rows  in  thu  group 
lieing  distinguished  by  the  letters  A,  B,  C,  D,  E,  from  below  upward. 
Each  row  of  watch  glasses  in  Group  I.  will  contaiu  a  definite  dilution  of 
«ny  given  disinfectant.  Thus,  in  the  diagram,  the  lower  or  A  row  is 
;hown  to  contain  phenol  (1  in  SO),  while  the  other  rows  B  to  E  contain 
mrying  dilutions  of  whatever  reagent  is  under  comparison.  The  vertical 
rows  of  watch  glasses  are  marked  with  figures  corresponding  to  those  on 
the  broth  tubes  in  the  rack,  and  representing  whatever  period  of  time  the 
thread  is  left  in  contact  with  the  disinfectant.  This  is  conveniently 
expressed  in  minutes. 

The  watch  glasses  in  Group  II.  are  simikriy  arranged,  but  all  filled 
with  sterile  distilled  water,  or  when  working  with  bichloride  of  mercury, 
nrith  sterile  ammonium  sulphide  solution. 

Single  prepared  threads  from  the  Petri  dishes  in  which  they  have  beeji 
ilrj'ing  arc  now  placed  as  quickly  as  possible  in  each  of  the  watch  glasses 
of  row  A  in  Group  I.  In  half-a-minute  from  the  start,  or  at  such  interval 
of  time  as  has  been  decided  upon  for  the  experiment,  other  single  prepared 
threads  from  the  Petri  dishes  are  placed  in  the  glasses  of  B  row  i>{ 
Group  L,  and  so  on  until  each  watch  glass  in  Group  I.  has  received  a 
thread.     Assuming  that  the  experiment   has   been  planned   for   half-a- 
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minute  interval,  a  period  of  2^  minutes  will  have  elapsed  between  the 
transfer  of  a  thread  into  the  first  watch  glass  of  row  A  and  of  one  into  the 
last  glass  of  row  E.  The  thread  from  the  first  glass  in  row  A  of  Group  I. 
is  now  rapidly  transferred  by  means  of  sterile  forceps  to  its  corresponding 
watch  glass  in  row  A  of  Group  II.,  and  agitated  in  the  water  or  ammo- 
nium sulphide,  as  the  case  may  be,  and  left  there.  On  the  elapse  of  half- 
a-minute  from  the  commencement  of  this  transfer  of  thread  from  glass 
A2i  I.  to  A2^  II.,  the  thread  from  B2 J  I.  is  transferred  to  and  washed  in 
its  corresponding  watch  glass  in  row  B  of  Group  II.  Tlie  thread  left  in 
A2iIL  is  now  rapidly  placed  in  its  corresponding  broth  tube  marked  A2i. 
This  is  readily  performed  in  the  half-minute,  which  makes  it  time  to 
transfer  the  thread  from  C2^  of  I.  to  its  corresponding  watch  glass  in  row 
C  of  II.  So  soon  as  this  is  done,  the  thread  which  Itas  been  left  and 
washed  in  the  glass  B2J  of  Group  II.  is  transferred  to  its  corresponding 
broth  tube  marked  B2J.  Another  half -minute  will  now  nearly  have 
elapsed,  and  so  soon  as  it  has  elapsed,  the  thread  from  the  first  glass  of 
row  D  in  Group  I.  must  be  transferred  to  its  corresponding  watch  glass  in 
row  D  of  Group  II.  and  so  on.  As  soon  as  the  thread  in  the  first  glass  of 
row  E 1  has  been  washed,  and  that  of  D2 J  transferred  to  its  own  broth 
sub-culture  tube,  five  minutes  will  have  elapsed  from  the  commencement 
of  the  transfer  of  threads  to  the  first  glass  in  Al  row,  and  it  will  be  time 
to  deal  with  the  thread  in  the  second  glass  of  row  Al.  In  this  manner, 
with  half-minute  intervals,  the  whole  series  of  threads  can  be  exposed  to 
varying  periods  of  contact  in  different  dilutions  of  disinfectant,  duly 
washed  and  transferred  to  broth  for  sub-culture.  The  interval  can  be 
made  to  vary  according  to  the  needs  of  the  operator. 

On  completion  of  the  whole  experiment,  the  broth  tubes,  each  con- 
taining a  thread,  are  incubated  at  a  temperature  suitable  for  the  micro- 
organisms employed,  and  the  results  duly  recorded.  In  experiments  with 
anthrax  spores  the  incubation  has  been  maintained  for  a  week,  with  B, 
typhosus  two  days,  and  with  B.  prodigiosus  five  days. 

This  thread  method  presents  many  point*  of  similarity  in  the  matter  of 
its  general  design  to  the  "Drop"  method  as  devised  by  Rideal  and 
Walker.  In  actual  practice  its  working  is  easier  than  the  verbal  descrip- 
tion may  imply. 

The  ''  Drop  "  method  employed  in  tlrese  experiments  is  that  described 
already  by  Rideal  and  Walker.* 

In  all  the  experiments,  irrespective  of  method,  the  following  condition* 
have  been  observed: — (1)  The  observations   have   been  made   at   room* 

*  Journal  of  Sanitary  Institute,  Vol.  xxi^.,  1903^  p.  424. 
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temperature,  the  same  being  duly  recorded;  (2)  the  nutrient  broth  has 
been  made  invariably  from  chopped  fresh  meat  with  the  addition  of 
peptone  and  salt,  the  finished  medium  having  a  standard  reaction  of  +  15 
All  tubes  of  nutrient  broth  contained  10  cc.  of  the  fluid. 

With  the  exception  of  experiments,  Nos.  102,  103,  104,  105,  120,  130 
to  140,  in  which  24  hour  broth  cultures  were  used,  all  the  observations 
with  B.  typhosus  and  B,  prodigiosus  have  been  made  by  adding  to  tlie 
various  dilutions  of  the  disinfectant  a  filtered  emulsion  of  the  organism, 
made  by  scraping  the  growth  off  a  24-hour  old  agar  slope  culture  and 
i'mulsifying  in  5  cc.  of  sterile  distilled  water,  subsequent  filtration  and 
breaking  down  of  lumps  being  secured  by  passing  through  a  sterile  filter 
paper  in  a  sterile  glass  funnel.  In  the  case  of  anthrax  cultures,  these 
were  all  seven  day  old  growths  and  always  contained  spores,  as  verified  by 
microscopical  examination.  The  subsequent  preparation  of  the  emulsion 
lias  been  explained. 

In  the  **Drop"  method  experiments  with  bichloride  of  mercury,  the 
tubes  of  broth  for  sub-culture  have  in  the  majority  of  cases  received  two 
drops  of  sterile  saturated  ammonium  sulphide  solution.  The  addition  or 
withholding  of  the  sulphide  to  the  broth  in  each  experiment  is  noted  in 
the  schedule  in  the  column  devoted  to  method.  In  the  same  column  is 
noted  also  the  temperature  at  which  the  experiment  was  carried  out. 

Practically,  throughout  the  series  of  "  Drop  "  experiments,  the  same 
circular  platinum  loop  has  been  used  for  inoculating  the  sub-cultures ;  the 
size  of  the  loop  being  3  mm.  in  diameter,  and  the  calibre  of  the  wire 
0-4  mm. 

With  the  exception  of  experiments  Nos.  131,  133,  and  140,  in  all  the 
"  Drop "  method  observations,  the  platinum  needle  with  loop  has  been 
boldly  passed  into  and  agitated  in  the  mixture  of  disinfectant  and  culture. 
In  the  case  of  the  three  exceptions  named,  the  platinum  loop  was  allowed 
only  to  drop  gently  below  the  surface  of  the  fluid. 

With  the  exception  of  experiment  No.  137,  one  drop  of  infecting 
emulsion  or  broth  culture  has  been  added  for  each  cubic  centimetre  of 
diluted  disinfectant,  and,  as  in  all  cases,  5  cc.  of  diluted  disinfectant  has 
been  used,  each  of  these  tubes  has  received  five  drops  of  infective 
material.  In  the  exception  quoted,  1  cc.  of  the  infective  fluid  was  added 
to  5  cc.  of  the  diluted  reagent,  and  the  figures  in  the  schedule  showing  the 
dilution  of  the  reagent  employed  in  the  experiment  are  those  of  the  actual 
and  final  dilution,  after  the  addition  of  the  extra  volume  of  infecting  fluid. 

In  experiments  Nos.  92,  124,  126,  127,  and  128,  the  efficiency  of  the 
reagent   in   the  presence  of  organic  material  was  tested,  by  making  the 
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sterile  water  containing  some  organic  matter  as  represented  by  the  addition 
of  sterile  urine.  The  importance  of  this  point  is  manifest  in  experiments 
Nos.  92,  124, 126, 127,  and  128,  in  which  the  phenol  coefficient  of  certain 
reagents  differs  markedly  according  as  to  whether  organic  matter  be 
present  or  not. 

As  an  alternative  method,  we  direct  attention  to  experiments  141  to 
155,  in  which,  in  place  of  testing  the  disinfectants  against  "naked" 
bacteria,  that  is  pure  cultures  suspended  in  either  sterile  water  or  broth, 
the  reagents  have  been  tested  against  an  emulsion  of  fresh  faeces  and 
urine.  This  has  been  prepared  by  rubbing  up  one  gramme  of  fresh  fjeces 
in  a  mortar  with  100  cc.  of  fresh  urine,  the  whole  being  roughly  strained 
by  passage  through  an  ordinary  filter  paper  to  remove  clumps.  This 
mixture  contains  many  micro-organisms,  and  approximates  in  general 
character  to  the  material  against  which  disinfectants  would  be  generally 
used  in  daily  practice.  Three  cubic  centimetres  of  this  foeculent  emul- 
sion were  placed  in  the  test  tubes,  and  an  equal  volume  of  various  dilutions 
of  the  disinfectants  added,  the  subsequent  technique  being  that  usual  in 
carrying  out  the  "  Drop "  method.  The  dilutions  shown  in  the  detail  of 
experiments  are  those  actually  resulting  after  adding  an  equal  volume  of 
diluted  re-agent  to  the  feculent  fluid.  Thus,  where  a  dilution  of  1  in  100 
is  shown,  it  means  that  three  cubic  centimetres  of  a  1  in  »50  dilution  of 
a  given  disinfectant  were  added  to  a  similar  volume  of  urine  and  faeces, 
the  final  dilution  being  then  1  in  100,  If  the  results  be  read  off  and 
taken  after  24  hours'  incubation,  remarkably  constant  and  sharp  results 
are  obtainable,  and  quite  as  good  as  those  obtained  when  working  against 
^*  naked  "  bacteria.  If  the  results  be  taken  after  a  more  prolonged  incu- 
bation irregular  readings  are  obtained,  owing  to  the  development  of  adult 
forms  from  pre-existing  spores ;  but  if  the  result  be  taken  at  24  hours, 
the  effects  are  recorded  only  so  far  as  relates  to  nou-sporing  micro- 
organisms. The  procedure  entails  little  or  no  extra  trouble,  and  has  the 
advantage  of  standardizing  the  disinfectant  against  a  natural  mixture  of 
bacteria,  resembling  the  material  against  which  the  reagents  are  likely  to 
be  used  in  medical  practice. 

The  evidence  in  favour  of  the  superiority  of  phenol  over  bichloride  of 
mercury,  as  the  standard  reagent  for  comparison,  appears  to  us  to  be 
overwhelming. 

In  conclusion,  we  wish  to  place  on  record  our  appreciation  of  the  time 
and  labour  which  Major  Fowler  has  given  to  this  inquiry. 

R.  H.  Firth. 

Allan   Macfadyex. 
Xovemher  2ith,  1905, 
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4- 

4- 

1:200 

-f 

-f 

-h 

4- 

-1- 

+ 

Phenol 

1:80 

+ 

-f 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

31 

Thread 

B.  typho- 

Liq. 

1:140 

•  •  • 

•  «  • 

2  days 

60°  F. 

sus  (0) 

cresyl 
sap,  (J.) 

Phenol 

1 :  120 
1:100 
1:70 
1:70 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

at  37°  C. 

32 

Thread 

B.  typho- 

Cyllin 

1:735 

+ 

-(- 

f 

-h 

4- 

-f 

2  days 

62°  F. 

sus  (0) 

1:700 

+ 

^- 

^- 

-\- 

-1- 

-f 

at  37°  C. 

1 :  665 

+ 

-\- 

-1- 

4- 

+ 

+ 

1 :  (V30 

-h 

+ 

-f 

+ 

4- 

4- 

Phenol 

1:70 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

■  ■  • 

•  •  • 

33 

Thread 

B.  typho- 

Cyllin 

1:600 

-h 

+ 

+ 

f 

+ 

-f 

2  days 

62°  F. 

sus  (0) 

1:560 

+ 

4- 

-h 

-I- 

4- 

+ 

at  37°  C. 

1:480 

-f 

-f 

+ 

-f 

+ 

+ 

1:400 

+ 

+ 

-}- 

4- 

4- 

+ 

Phenol 

1:80 

+ 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

34 

Thread 

B.  typho- 

Cyllin 

1:320 

+ 

4- 

-f 

+ 

4- 

+ 

2  days 

63°  F. 

sus  (0) 

1:280 

-h 

-h 

+ 

+ 

4- 

4- 

at  37^  C. 

1:240 

+ 

-f 

4- 

+ 

+ 

•  •  • 

1:200 

H- 

+ 

-1- 

+ 

-f 

•  •  • 

Phenol 

1:80 

+ 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

35 

Thread 

B.  typho- 

Liq. 

1:200 

+ 

+ 

4- 

4- 

+ 

•  •  • 

2  days 

60°  F. 

sus  (0) 

cresyl 

1:160 

+ 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

•  •  • 

at  37^  C. 

sap.  (J.) 

1:120 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:100 

■  •  • 

•  •• 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:80 

4- 

+ 

+ 

•  •  • 

•  •  • 

•  •  ■ 

R.   H.   FlETH  AND    A  IT.  AN   MaCFADYEN. 


2» 


No. 

at 

Ezpt. 

Method 

and  Tem- 

permtare 

at  which 

Micro. 
organiBm*. 

Disinfectant. 

DQotion. 

Lengths  of  Exposure  or  Contact 
in  minntei. 

Period  and' 

Tempera^ 

tore  of 

Incnbs^ 

performed. 

17i 

20 

22^ 

25 

m 

80 

tion. 

36     Thread 

B.  typho- 
sus (0) 

Cyllin 

1:200 

+ 

4- 

4- 

4- 

+ 

4- 

2  days 

tKS^F. 

1:160 

4- 

4- 

4- 

•  •  • 

•  •• 

•  •  • 

at37°C. 

1:130 

-f 

4- 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

1:100 

•  •  • 

•  •  • 

•  •  • 

e  •• 

•  •• 

•  •m 

Phenol 

1:80 

+ 

4- 

4- 

•  ■  • 

•  •  • 

•  mm 

37     Thread 

B.  typho- 
sus (K) 

Cyllin 

1:320 

-f 

4- 

4- 

4- 

4- 

4- 

2  days 
at;37°  C. 

G29F. 

1:240 

-f 

4- 

4- 

4- 

4- 

4- 

1:160 

+ 

4- 

4- 

•  •  • 

•  •• 

•  •  • 

1:100 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:80 

+ 

4- 

•  •  • 

•  •  • 

•  •• 

•  •  • 

38     Thread 

B.  typho- 

Izal 

1:350 

-f 

4- 

4- 

4- 

4- 

4- 

2  days 

64°  F. 

sus  (0) 

1:280 

-f 

4- 

4- 

4- 

4- 

4- 

at37°C 

1:210 

-f 

4- 

4- 

4- 

4- 

4- 

1 

1:140 

+ 

4- 

4- 

4- 

4- 

4- 

1 

Phenol 

1:70 

-f 

+ 

•  •• 

... 

... 

•  •  • 

39    Thread 

B.  typho- 

Liq. 

1:200 

+ 

4- 

4- 

4- 

2  days 

es^F. 

sus  (0) 

cresyl 

1:150 

-f 

-f 

4- 

•  •• 

at37°C. 

sap. 

1:100 

•  •  • 

•  •  • 

•  ■  • 

•  •■ 

. 

San.  (B.) 

1:70 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:70 

-f 

•  •  • 

•  •  • 

•  •• 

4U  '  Thread 

B.  typho- 

Izal 

1:200 

H- 

4- 

4- 

4- 

4- 

4- 

2  days 
at37*.a 

62°  F. 

sus  (K) 

1:160 

-f 

4- 

-f 

4- 

4- 

4- 

1:130 

+ 

4- 

4- 

•  •  • 

4- 

•  •  • 

w 

1:100 

-f 

4- 

•  e* 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:70 

-f 

-h 

eae 

•  •  • 

•  •  • 

•  •  • 

41     Thread 

B.  typho- 

Izal 

1:260 

+ 

4- 

4- 

4- 

4- 

4- 

2  days 

62°  F. 

sus 

1:200 

-f 

4- 

4- 

4- 

4- 

4- 

at'37^  C. 

1 

(McF.) 

1:160 

-f 

4- 

4- 

4- 

4- 

4- 

« 

1:100 

+ 

-f 

4- 

4- 

4- 

•  •  • 

I 

Phenol 

1:90 

+ 

4- 

4- 

4- 

•  •  • 

•  ■  • 

42  J  Thread 

B.  typho- 

Tr. lodi 

1:500 

-f 

4- 

4- 

4- 

4- 

4- 

2  days 

«4°  F. 

sus 

1:400 

4- 

4- 

4- 

4- 

4- 

4- 

at  37°  a 

1 

(McF.) 

1:300 

-f 

4- 

4- 

4- 

4- 

4- 

1:200 

4- 

4- 

4- 

4- 

4- 

4- 

Phenol 

1:90 

4- 

•  •• 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

43 

Thread 

B.  typho- 

Tr. lodi 

1:200 

4- 

4- 

4- 

4- 

4- 

4- 

2  days 
at  37°  C 

i   W"F. 

sus 

1:150 

4- 

4- 

4- 

4- 

4- 

4- 

(McP.) 

1:100 

4- 

4- 

4- 

4- 

4- 

4- 

i 

1:70 

4- 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:100 

-f 

-f 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

44 

Thread 

B.  prodi- 

Phenol 

1:55 

4- 

4- 

■  •• 

•  •• 

•  •• 

•  •  • 

4  days 
at  22^  C. 

63°  F. 

giosus 

1:60 

4- 

•  •• 

•  •• 

•  ■  • 

•  •• 

•  •• 

. 

1:45 

.  • . 

•  •  • 

•  •  • 

•  •  • 

•  •• 

•  •  • 

. 

1:40 

••* 

•  •  • 

•  •• 

•  ee 

•  •  ■ 

•  •• 

1 

1:35 

••• 

•  •• 

•  •• 

•  •« 

•  •• 

•  •  • 

45 

Thread 

B.  prodi- 

Liq. 

1:600 

4- 

4- 

4- 

4- 

4- 

4- 

4  days 
at  22^  C. 

63°  F. 

giosus 

cresyl 

1:W5 

4- 

4- 

4- 

4- 

4- 

4- 

1 

sap.  (J.) 

1:550 

4- 

-f 

4- 

4- 

4- 

4- 

1:525 

4- 

+ 

-f 

4- 

4- 

4- 

Phenol 

1:50 

+ 

4- 

4- 

••• 

•  •• 

•  •  • 

30 


Schedule  of  Experiments  with  Disinfectants. 


Method 
No.    and  Teiu- 
of       perataio 
<Expi  I  at  which 
I  performed. 


46 


47 


48 


49 


W 


M 


J52 


^3 


Micro- 
organlsma. 


Disinfectant. 


Dilation. 


Lengths  of  Exposure  or  Contact 
in  minntes. 


17J     20     22i     25     27i     30 


Thread 
62°  F. 


Thread 
60<^F. 


Thread 
64°  F. 


Thread 
62°  F. 


Thread 
66°  F. 


Thread 
60°  F. 


Thread 
60°  F. 


Thread 
63°  F. 


.54    Thread 
62°  F. 


J)5  i  Thread 
:  65°  F. 


B.  prodi- 
gioauB 


B.  prodi- 
giosus 


B.  prodi- 
gioaus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


Liq.  cresyl 
sap.  (J.) 


Phenol 

Liq.  cresyl 
sap.  (J.) 


Phenol 
CyUin 

Phenol 
Cyllin 


Phenol 
Cyllin 

Phenol 
Cyllin 

Phenol 

Liq.  cresyl 
sap.  (J.) 

Phenol 
Izal 

Phenol 

Liq.  cresyl 
sap.  (San.  A) 

Phenol 
Lysol 

Phenol 


1:200 
1 :  175 
1 :  150 
1 :  125 
1:60 

1 :  126 

1:100 

1:75 

1:60 

1:60 

1:500 
1:450 
1:400 
lf350 
1:50 

i::wo 

1 :  270 
1:240 
1:200 
1:60 

1 :  175 


140 
105 
70 


1:70 

1 :  160 
1 :  130 
1:100 
1:70 
1:70 

1:176 

1:140 

1:105 

1:70 

1:70 


:250 
:2n0 
:150 
:100 
:70 

:200 

:160 

:100 

:70 

:70 


1:200 

1:150 

1:100 

1:70 

1:70 


+ 


+ 
4- 


4- 
-f 
-f 


-f 
+ 

4- 


-f 
4- 


4- 
4- 
4- 
-h 
-h 

4- 
4- 
4- 


4- 
4- 
4- 
i     4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 


4- 


4-       4- 


4- 
-f 
4- 
+ 


4- 
4- 
4- 


-f       4- 


4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 

4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
+ 

•  •  • 

4- 


4- 


4- 
-h 
4- 
4- 


4- 
4- 


4- 
4- 
4- 

•  •• 
••• 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 


4-4-4- 
4-       -f       ... 


4- 
-f 
4- 


4- 
4- 


4- 
4- 


4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 


4- 
4- 


4- 


4- 
4- 


4- 
4- 


-f       4-       4-       4-       4-       4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 


4- 
4- 
-f 
4- 


4- 


4- 
4- 


Periodand 
Tempera- 
ture of 
Incabsr 
tion. 


4  days 
at22^C. 


4  days 
;at22°C. 


4  days 
at  22^  C. 


,  4  days 

I  at  22^  C. 


4  days 
.at2i°C. 


4  days 
I  at  22^  C. 


4  days 
at  22°  C. 


4  days 
at  22°  C. 


4  days 
at  22^  C. 


4  days 
at  22^  C. 


R.  H.  FiBTH  AND  Allan  Macpadyen. 
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Method 
No.    and  Tem- 
of       peratnre 

Micro- 
orgaidBiiu. 

Disinfectant. 

Dilution. 

Len^hs  of  Ezpoenre  or  Contact 
in  minntea. 

Period  and 
Tempera- 
tare  or 

Eipt.    at  which 

Incaba- 

iperformed. 

17J 

20 

22^ 

25 

274 

30 

tion. 

1 

56     Thread 

B.  prodi- 

Tp.iodi 

1:500 

+ 

-f 

4- 

+ 

4- 

4- 

4  days 

.   61°  F. 

giosiia 

1:400 

-f 

-f 

-f 

4- 

+ 

4- 

at22<^C. 

1:300 

+ 

+ 

4- 

4- 

-f 

4- 

1:200 

-f 

+ 

4- 

4- 

4- 

4- 

1 

Phenol 

1:80 

•  •  • 

•  ■  • 

.  *  * 

•  •  • 

•  •  • 

•  •  • 

57     Thread 

B.  prodi- 

DgCl, 

1:100000 

+ 

-f 

4- 

+ 

4- 

4- 

4  days 

r,0°  F. 

giOSUB 

1:80000 

+ 

+ 

4- 

4- 

4- 

4- 

at22^C. 

t 

1:60000 

-f 

-f 

4- 

4- 

-f 

4- 

1:50000 

+ 

4- 

4- 

4- 

4- 

4- 

Phenol 

1:90 

+ 

4- 

+ 

•  •  • 

•  •  • 

•  •  • 

58     Thread 

B.  prodi- 

HgCl, 

1:40000 

+ 

-h 

4- 

•  •  • 

•  •  • 

4  davs 

(J2°F. 

giosus 

1 :  300(K) 

9  •  m 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

at22^C. 

1:20000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

■  •  • 

, 

1:10000 

•  •  • 

•  •  • 

•  •  • 

•  •  ■ 

•  •  • 

1 

:         1 

Phenol 

1:90 

-1- 

+ 

•  •  • 

•  •  • 

•  •  • 

b\)     Thread 

1  V.  chol- 

Cyllin 

1:4C00 

-h 

+ 

4- 

•  •  • 

+ 

•  •  • 

2  davs 

61°  F. 

erse 

1:3500 

:   + 

4- 

•  •  • 

•  •  • 

4- 

4- 

at37°C. 

1:3000 

+ 

4- 

4- 

•  •  • 

4- 

•  •  • 

1:2500 

+ 

4- 

4- 

4- 

•  •  • 

•  •  • 

Phenol 

1:100 

1 

'      •  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

60     Thread 

V.  chol- 

CyUin 

1:3000 

-h 

4- 

•  •  • 

4- 

4- 

•  •  • 

2  davB 

60^  F. 

eras 

1:2500 

-f 

•  •  • 

4- 

»  m  m 

•  •  • 

•  •  • 

at37°C. 

1:2000 

•  •  • 

4- 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

1:1600 

i      •  •  • 

4- 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

Phenol 

1:150 

1 

:     -f 

•  •  • 

•  •• 

•  •  • 

•  •  • 

•  •  • 

32 


Schedule  of  Expenmenta  with  Disinfectants. 


No. 
of 

Method 
and  Tem- 

peratnre 
at  which 

Micro- 
orgaiHaniB. 

DiRinfectant. 

DilaUon. 

Lengths  of  Ezpoaare  or  Contact 
in  mlnntes. 

Periodand 
Tempera- 
tore  of 

Expt. 

Incaba- 

performed. 

2J 

5 

7* 

10     12i     15 

tion. 

61 

Drop 
64°  F. 

Anthrax, 

HgCl, 

1:80 

•  •  • 

•  •  • 

•  •  • 

••■            •••            ■•• 

10  dav» 

sporo- 

1:70 

•  •  • 

•  •  • 

•  •  • 

.  •  •             •  •  •            •  •  • 

at  37°  C. 

NH^US 

genes 

1:60 

•  •  • 

•  •  • 

•  •  • 

•••             •••            ••• 

used 

1:50 

•  •  • 

•  •  ■ 

•  •  • 

•  ••             •••            ••■ 

1:40 

•  •  • 

•  •  • 

•  •  • 

•••             •••             ••• 

62 

Drop 
62°  P. 

Anthrax, 

HgCl, 

1:80 

•  •• 

•  •  • 

•  •  • 

•••            •••             ••• 

10  days 

sporo- 

1:70 

•  •  • 

•  •  • 

•   •  • 

•••             •••            ••■ 

at  37°  C. 

NU^HS 

genes 

1:60 

•  • 

•  •  • 

•••            •••             ••• 

ii8ed 

1:50 
1:40 

•  •  • 

•  •  • 

•  •  • 

•••             ■••             ••• 
•••             •••             >•• 

6a 

Drop 

Anthrax, 

HgCI, 

1:80 

•   •  • 

•  •  • 

■  •  • 

■••             •••            ••• 

10  days 

64°  F. 

sporo- 

1:70 

■  •  • 

•  •  • 

•  •  • 

••«             •■•             ••• 

at  37°  C. 

NH^ns 

genes 

1:60 

•  •  • 

•  •  • 

•  •   • 

•«■            •••             ••• 

used 

1:50 
1:40 

• « • 

•  •  • 

•  •  • 

•••             •••             ••• 

•••             •••             ••• 

64 

Drop 

Anthrax, 

Hgt,'J, 

1:130 

... 

•  •  • 

•  •  • 

10  days 

62°  K. 

sporo- 

1:120 

... 

•  •  • 

•  •  • 

-«•             ••■             ••• 

at37°C. 

NIIJIS 

genes 

1:110 

•  •  • 

+ 

«••             •••             •■• 

used 

1:100 
1:90 

4- 

•  •  • 

•  a  • 

•  •  •             •  •  •             •  •  • 

•••             •••             ••• 

r^ 

Drop 

Anthrax, 

HgCI, 

1 :  180 

+ 

4-       

10  days 

65°  F. 

sporo- 

1 :  170 

•  •  •              ^1                •  • • 

at  37°  C. 

NH^HS      genes 

1:160 

•••             •••              ••• 

used 

1 :  150 
1:140 

•••             •■«             ••• 
•••             •••             ••• 

66 

1 
Drop     Anthrax, 
62°  F.       sporo- 

HgCl, 

1:330 

•••             •■•             ••• 

7  days 

1:300 

•••              ••■             ••• 

at  37°  C. 

NH^HS      genes 

1:260 

•  •  •              "^p              •  •  • 

used 

1:230 
1:200 

... 

-f       

•••             •••             ••• 

67 

Drop 
64°  F. 

Anthrax, 

HgCl, 

1:200 

-f- 

•••             ••■             ••• 

7  days 

sporo- 

1:150 

•  •  • 

-f       

at37°C. 

NH^HS 

genes 

1:100 

+ 

•  •  • 

•»•             •••             ••• 

used 

1:75 

•  •  • 

••■             •••             ••• 

1:60 

•  •  • 

•••             •••             ••• 

68 

Drop 
65°  F. 

Anthrax, 

llgCI, 

1:300 

•   •  • 

+ 

••■             •••             ••• 

7  days 

sporo- 

1:250 

+ 

•  •  • 

•••             •••             ••• 

at37°C. 

NH^HS 

genes 

1:200 

+ 

•  •  • 

•  •  • 

•••             •••             ••• 

used 

1:150 

•  •  • 

+ 

•  •  • 

•••             •••             ••• 

1:100 

•  •  • 

•  •  • 

•  ■  • 

•••             ••«             ••• 

69 

Drop 

Anthrax, 

HgCI, 

I  :  125 

+ 

•  •  • 

+ 

+       

7  days 

66°  F. 

sporo- 

1:100 

-f 

■  •  • 

•  •  ■ 

•••             •••             ••• 

at37°C. 

NH^HS 

genes 

1:75 

-f 

•  •  • 

•  •  • 

•  ••             ••■             ••• 

used 

1:50 

•  •  • 

•  •  • 

•  •  • 

•••             •••             ••• 

Phenol 

1:5 

+ 

-f 

+ 

-f       +       -h 

70 

Drop 

Anthrax, 

HgCl, 

1:125 

•  •  • 

•  •  • 

•  ■  • 

•  • •                i"              • •  • 

7  days 

64°  F. 

sporo- 

1:100 

•  •  • 

4- 

•  •  • 

•••             •••             ••• 

at  37°  C. 

NH^HS 

genes 

1:75 

•  •  • 

•  •  • 

.  •  . 

•  ••             •••             ••• 

need. 

1:50 

■  •  • 

•  ■  • 

-f 

•••             •••             ••• 

■ 

Phenol 

1:5 

+ 

+ 

-h 

+       4        4- 
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Method 
So.    and  Tem- 
•jf    '  peratnie 

Micro- 
orsaniimH. 

Disinfectant. 

DOation. 

Lengths  of  Ezpoanre  or  Contact 
in  minutee. 

Perio<i  and 
Tempera- 
ture of 

Eip:.    at  which 

Incnba- 

jperformed. 

2* 

6 

7* 

10 

12* 

16 

Uon. 

I 

71  ■    Drop 
63°  t\ 

Anthrax, 

HgCl, 

1:600 

+ 

-f 

•  •  « 

•  •  • 

•  •• 

•  •• 

7  days 
at  37^C. 

sporo- 

1:600 

•  •• 

-1- 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

1      No 

genes. 

1 :  400 

•  •  • 

•  •  • 

«  •  • 

4- 

•  •  • 

•  •  • 

NH^HS 

1:300 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  ■ 

•  •  • 

Phenol 

1:6 

4- 

-f 

4- 

-f 

4- 

4- 

72 

Drop 

Anthrax, 

HgCl, 

1:560 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

■  •  • 

•  ■  • 

7  days 

61°  F. 

sporo- 

* »       A 

1:600 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

at  37^0. 

No 

genes. 

1:460 

•  •  • 

•  •  • 

•  •  • 

•  «  • 

•  •  • 

•  •  • 

NH^HS 

1:400 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:5 

+ 

+ 

4- 

4- 

4- 

4- 

73 

Drop 

Anthrax, 

HgCI, 

1:900 

+ 

-f 

4- 

4- 

4- 

4- 

7  days 

'■  63°  F. 

»poro- 

1:800 

+ 

-h 

4- 

4- 

4- 

•  •  ■ 

at  37^iC. 

i     No 

cenes. 

1:700 

-f 

+ 

-f 

-h 

•  •  • 

■  •• 

NH^HS  ! 

1:600 

-f 

4- 

•  •  • 

4- 

4- 

•  •  • 

Phenol 

1:5 

-f 

-f 

4- 

4- 

4- 

4- 

74  i    Drop 

B.  typho- 

HgCl, 

1:40000 

•  •  • 

•  •  • 

•  ■  ■ 

•  •  • 

•  •  • 

•  •• 

2  days 
at  37^  C. 

1  64°  F. 

8U8 

1:35000 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

No 

<McF.) 

1:80000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

NH^HS 

1 :  25(K)0 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

i    iised. 

1 

Phenol 

1:110 

+ 

4- 

•  •  • 

•  • . 

•  •  • 

•  •  • 

75 

Drop 

B.  typho- 

HgC'J, 

1:80000 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

•  •• 

2  days 

63°  F. 

sus 

1:70000 

•  •  • 

•  •  • 

■  •  • 

•  •  • 

•  •• 

•  •  • 

at  37°  C. 

No 

(McF.) 

1:60000 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

•  •• 

•  •  • 

NH^HS 

1:50000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

U8ed. 

Phenol 

1:120 

-f 

-h 

4- 

•  •  • 

•  •  • 

•  •  • 

74      Drop 

B.  typho- 

HgCl, 

1:120000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

■  •  • 

2  days 

a5°F.         8118 

1:110000 

•  •  • 

•  •  • 

•  •  • 

■  •  • 

■  •  • 

at  37°  C. 

So 

(McF.) 

1:100000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

NH^HS 

1:90000 

•  •  • 

•  •  • 

«  •  • 

•  •  • 

•  •  • 

•  •  • 

used. 

Phenol 

1:120 

+ 

-f 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

77      Drop      B.  typho- 

HgCl, 

1:16C000 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

■  •  • 

•  •  • 

2  days 

W°F. 

8US 

1:150000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

at  37°  C. 

1      No 

(McF.) 

1:140000 

•  •  • 

•  •  • 

■  •  • 

•  •  ■ 

•  •  • 

•  •  • 

NH^HS 

1:130000 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

•  •  • 

•  • 

used. 

Phenol 

1:120 

+ 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

78       Drop      B.  typho- 

HgCI, 

1:300000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

2  days 

61°  F. 

6U8 

1:250000 

•  •  • 

•  •  • 

•  •  • 

•  ■• 

•  •  • 

•  ■  • 

at37°IC. 

No         (McF.) 

1 :  200000 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

•  •  • 

Nn.HSj 

1:180000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

used. 

Phenol 

1:120 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  «  • 

79       Drop 
61°  F. 

B.  typho- 

HgC'I, 

1:500000 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

2:day8 

sus 

1:450000 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

at  37°.C. 

Nu 

(McF.) 

1 :  400000 

+ 

-h 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

NII.HS 

1:350000 

-f 

-h 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

used. 

Phenol 

1:120 

+ 

•  •  • 

•  .  • 

•  •  • 

•  •  ■ 

•  ■  • 

SO      Drop 
62°  F. 

B.  prodi- 

1:90 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

4  days 

giosue 

Phenol 

1:80 

+ 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

at  22°,C. 

1:70 

•  •  • 

•  •  • 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

1:60 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 

1:60 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 
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Schedule  of  Experiments  with  Disinfectants. 


I    Method 
No.  J  and  Tern- 


of 
Ezpt. 


permtuie 

at  which 

performed. 


Mlcro- 
organiams. 


Disinfectant. 


Dilation. 


Lengtha  of  Exposure  or  Contact 
in  mioutofl. 


lii       5       7i       10     12J     15 


81   I    Drop 


82 


83 


84 


86 


86 


87 


88 


89 


90 


Drop 
05^  P. 


Drop 
65°  F. 


Drop 
60°  P. 


Drop 
61°  F. 


Drop 
63°  F. 


Drop 
70°  F. 


Drop 
62°  F. 


Drop 
66°  F. 


Drop 
69°  F. 


B.  prodi- 
giosus 


B.  prodi 

glOftUS 


B.  prodi- 

gi08U8 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 
giosus 


B.  prodi- 

glOBUS 


Phenol 


Liq.  cresyl 
sap.  (J.) 


Phenol 
Cyllin 


Phenol 
Cyllin 


Phenol 

Liq.  cresyl 
sap.  (J.) 


Phenol 
Izal 


Phenol 
Izal 


Phenol 

Liq.  cresyl 

sap. 
(San.  B.) 

Phenol 

Liq.  cresyl 
sap. 

(San.  A.) 

Phenol 
Lysol 


Phenol 


1 
1 
1 
1 
1 


120 
110 
100 
90 

80 


1:400 
1:350 
1  :300 
1:250 
1:  100 


1:1000 
1:950 
1  :90() 
1:850 
1:100 


1:900 
1:860 
1 :  825 
1:800 
1:90 

1:350 
1:301) 
1:250 
1:200 
1:100 

1:600 
1:500 
1:400 
1:300 
1:100 

1:650 
1:600 
1:550 
1:500 
1:100 

1 :  500 
1  :  450 
1  :400 
1:350 
1:100 

1:400 
1:350 
1:31MI 
1 :  250 
1:100 

1:250 
1:200 
1  :  150 
1:100 
1:100 


-f 
+ 
+ 

4- 


+ 

+ 
-f 

•  •  • 

+ 
-h 
4- 
-1- 
-f 

-f 
4- 


-f 
-h 

•  •  • 

-h 

-h 
4- 
+ 
4- 
+ 

+ 

4- 
4- 


4- 
4- 
4- 

•  •  « 

4- 

4- 
4- 
4- 

•  ■  • 

4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 

-f 
4- 


+       4- 


4- 
4- 


4- 
4- 
4- 
4- 


-h       4- 
-h       ... 


4- 
4- 


4- 
4- 

•  •  • 

4- 
-H 

4- 
4- 
4- 
4- 
4- 

4- 
4- 


4- 
4- 
4- 
4- 
4- 

4- 


4- 

4- 
4- 
4- 
4- 


4- 
4- 


-f 
4- 


4- 

4- 
4- 
4- 
4- 
4- 

4- 


4- 
4- 


4- 

4- 


4- 
4- 


4-       4- 


4- 
4- 
4- 

•  •  • 

4- 
4- 


4- 
4- 


4- 


4- 
4- 
4- 


•••  •••  ■•• 


"l  •••  •••  •••  •« 


4- 
4- 
4- 


4- 
4- 


4- 


I  •       •  < 


Perio>>  and 

Tempem- 

tureot 

Inonba- 

tion. 


4  days 
at  22°  C. 


4  days 
at  22°  C. 


4  days 
at  22^  ( :. 


4-       4  days 
...      at22*C. 


•«.     I 


4  days 
at  22^  C. 


4  days 

'•  at  22°  C. 


4  days 

at  22°  C. 


4  days 
at  22^  C. 


4  days 
at22^(' 


4  days 
at  22°  C. 
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Method 
Xo.     and  Tetn- 
of       pArataie 

Micro, 
organisma. 

DiRinfectant. 

EHluUon. 

LengthH 

of  Exposure  oi 
in  minates. 

*  Contact 

PeriO'i  ami 

Tempeni- 

tare  ol 

Eipi. ,  ftt  which 

liicaba- 

jperformed. 

'^ 

7i 

10 

12i 

16 

tion. 

1 
91        Drop 

B.  prodi- 

Chinosol       1 :  100 

4- 

-f 

+ 

+ 

+ 

4- 

4  dayi* 

65°  F. 

giosus 

1:50 

-f 

-f 

-f 

+ 

-f 

-f 

at  22*  C. 

1:30 

+ 

-f 

-f 

4- 

-f 

-f 

1:20 

-f 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:100 

-f 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

92 

Drop 
70°  F. 

B.  prodi- 

Lysol«  the 

1:300 

-f 

+ 

-f 

-1- 

4- 

-f 

4  days 

glOSUfl 

diluting 

1:200 

-h 

•  •  • 

•  •  ■ 

•  •  • 

•  •  ■ 

•  •  • 

at  22*  C. 

water 

1:200 

•  •  • 

•  •  • 

•  •  • 

•  •• 

•  •  ■ 

•  ■  • 

■ 

containing 

1/6  part  of 

sterile  urine 

1:60 

•  •  • 

•  •  ■ 

•  •  • 

•  ■  • 

•  ■  • 

•  •  • 

Phenol 

1:100 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

9S  1     Drop 
69°  P. 

B.  prodi- 

Listerine 

1:16 

-f 

-f 

4- 

-h 

-f 

4- 

4  days 
at  22*  C. 

glosus 

1:10 

+ 

-f 

-f 

-f 

4- 

4- 

i 

1:6 

4- 

-h 

4- 

-f 

4- 

4- 

( 

1:3 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  ■ 

1 

Phenol 

1:100 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1 
iH  '    Drop 
66°  F. 

B.prodi-      Tr.  lodi. 

1:2600 

■f 

4- 

-f 

-f 

4- 

4- 

4  days 

giosus 

1:2000 

+ 

+ 

-f 

4- 

4- 

4- 

at22*C. 

1 

1:1700 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •• 

1 :  1600 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:100 

4- 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •• 

95       Drop 

B.prodi-  Permangan- 

1:5000 

-h 

+ 

4- 

4- 

4- 

4- 

4  days 

68**  F. 

gioeus    1  ate  of  potaa- ,  1 :  4000 

+ 

-f 

4- 

-f 

-f 

4- 

at  22*  C. 

. 

slum 

1:3000 

+ 

-f 

-f 

4- 

-f 

4- 

1:2000 

-f 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:100 

■f 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

96       Drop 

B.  typho-       Phenol 

1:100 

-f 

4- 

+ 

4- 

+ 

4- 

2  days 
Hi  87^  C. 

63**  F. 

BUS  (0.) 

1:90 

-f 

4- 

4- 

-f 

•  •  • 

•  •  • 

1:80 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:70 

... 

•  •  • 

•  •  « 

•  •  • 

•  •  • 

•  •  • 

1:60 

•  •  • 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

•  •  • 

97  i     Drop 

B.  typho- 

Phenol 

1:100 

-f 

+ 

+ 

+ 

-f 

-f 

2  days 

sus  ("K.) 

1:90 

-f 

4- 

-1- 

•  «  • 

•  •  • 

•  •  • 

at  37°  C. 

1:80 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:70 

.. 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:60 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1 
d8       Drop 

B.  typho- 
sus (K.) 

Liq.  cresyl 
sap.  (H.W.) 

1:600 

-f 

-f 

-f 

4- 

-f 

-f 

2  days 

60°  F. 

1:400 

-f 

4- 

-h 

+ 

4- 

+ 

at  o7*  C. 

1:360 

-f 

-f 

4- 

4- 

4- 

4- 

1:250 

-h 

4- 

4- 

4- 

•  •  • 

•  •  • 

Phenol 

1:90 

+ 

-h 

4- 

4- 

•  •  • 

•  •  • 

99       Drop 

B.  typho- 

Liq. cresyl 
sap.  (B.T\) 

1:300 

-f 

4- 

-h 

4- 

4- 

-1- 

2  days 

62°  F. 

sus  (K.) 

1:250 

+ 

4- 

-f 

-1- 

•  •  • 

•  •  • 

at37*C. 

1 

1  :200 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:100 

•  •  • 

•  •  • 

•  •  ■ 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:90 

■f 

4- 

4- 

•  •  • 

•  ■  • 

•  •  • 

100 

Drop    ' 
63°  F. 

B.  typho- 

Liq. cresyl 

1:300 

-f 

4- 

+ 

4- 

4- 

4- 

2  days 

sus  (K.) 

sap.  (T.M.) 

1 : 2,'>0 

-f 

4- 

+ 

4- 

-f 

-f 

.1137*  C. 

1:200 

-f 

4- 

+ 

4- 

-1- 

•  •  • 

' 

1:100 

+ 

-f 

4- 

•  ■  • 

•  •  • 

•  •  • 

Phenol 

1:100 

-f 

4- 

-H 

•  •  • 

•  •  • 

•  •  • 

36 


Schedule  of  ExperimenU  with  Disinfectants. 


Method 
Ni>.    and  Tem- 
of       peratare 


Expt. 


at  which 
performed. 


Micro- 
organisniH. 


DiMlnfectant. 


Dilution. 


101 


102 


103 


104 


10.') 


108 


Drop 
62°  P. 


Drop 
61°  F. 


Drop 


Drop 
59°  P. 


Drop 
64°  P. 


100  I    Drop 
I  64°  P. 


107  I    Drop 
I   61°  P. 


Drop 
61°  F. 


ia»  ,    Drop 
62°  P. 


110      Drop 
I   66°  P. 


B.  typho-,    Liq.  cresyl  1 1 :  300 
sua  (£.)      8Ap.  (B.B.)  ;  1 :  250 

1:200 
1:100 
1:100 


Phenol 

B.  typho-    Liq.  cresyl 
sus(K.)        8ap(B.) 


Phenol 

B.  typho-:    Liq.  cresyl 
8U8  (A.)        sap  (H.) 


\      Phenol 

B.  typho-'    Liq.  cresyl 
8U8(K.)  ;  sap.  (W.O.) 


I       Phenol 

B.  typho-;  Nobe's  Fluid 
sua  (O.) 


Phenol 


1:190 
1:180 
1:170 
1:160 
1:100 

1:300 
1:250 
1:200 
1:100 
1:100 


1 :  275 
1 :  250 
1 :  22;') 
1:2<I0 
1:80 

1:50 
1:40 
1:30 
1:20 
1:120 


B.  typho-  Pino-phenol    1 :  7t  »0 

8U8  (O.) 


Phenol 

B.  typho-  IMno-phenol 
sua  (O.) 


Phenol 

B.  typho-    Liq.  cresyl 
sua  (K.)        sap.  (J.) 


Phenol 

B.  typho-    Jjiq.  cresyl 
BUB  (O.)  I    sap.  (J.S  ) 


Phenol 

B.  typho-    Liq.  cresyl 
sua  (O.)      aap.  (J.S.) 


Phenol 


1:600 
1:500 
1:400 
1:80 

1:230 
1:220 
1:210 
1:200 
1:80 

1 : 1000 

1:950 

1:900 

1:860 

1:90 


:95() 
:900 
:850 
:800 
:90 

:1250 

:1150 

:1000 

:800 

:100 


Lengths  of  Exposure  or  Contact 
in  minutes. 


2i 


-f 
4- 


4- 
-f 
4- 
+ 

+ 
4- 
4- 


4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 


4- 
4- 


4-       4- 


4- 
4- 
4- 
4- 
4- 

4- 
4- 


4-       4- 


4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 


5       7i      10     12i     15 


4-       4- 


4- 

4- 
4- 
4- 
4- 
4- 

4- 


4- 

4- 
4- 
4- 

•  •  • 

4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 


4- 
4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 


4- 
4- 
4- 
4- 
4- 


4- 
4- 
4- 


4- 
4- 


4- 
4- 
4- 
4- 
4- 


4- 
4- 


4- 
4- 
4- 
4- 


4- 
4- 
4- 


4- 
4- 
4- 


4- 
4- 
4- 


4-       4- 


4- 
4- 


4- 
4- 
4- 


4- 


4- 
4- 
4- 
4- 


4- 
4- 


4- 
4- 
4- 


4- 
+ 
4- 


4- 


4- 
4- 
4- 


4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

•  •  • 

•  •  • 

4- 
4- 
4- 


4- 
4- 


4- 
4- 


Periodand 
Tempera- 
ture of 
Incuba- 
tion. 


I 


I  2day8 
at37^C. 


2  days 
;at37^C. 


2  days 
at  37°,C- 


2  days 
at  37*  C. 


2  days 
at37°C. 


2  days 
at  37*  C. 


2  days 
at  37°  C. 


2  days 
at  37*  C. 


2  days 
at37^C'. 


2  days 
at37°C. 
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No. 

Method 

andTem- 

peratare 

at  which 

Micro- 
organisms. 

Disinfectant. 

Dilution. 

Lengths 

of  Expo 
in  mil 

aure  or  Contact 
lutes. 

Peri(^.«  and 
Tempera- 
ture of 

Expt. 

Incuba- 

m 

iperforoMd. 

5 

7i 

+ 

10 

-f 

12i 

l.^> 

lion 

111 

Drop 

1 

B.  typho- 
sus (K.) 

Liq. 

1:  12.-){) 

+ 

2  days 
at37^C. 

64^  F. 

cresyl 

I :  r2lK) 

-f 

•  •  • 

•   •   • 

-h 

•  •  • 

sap. 

1 :llaO 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  « 

(J.) 

1:1100 

-1- 

•  •  • 

•    •  • 

•  •  ■ 

•  •  • 

Phenol 

1  :  100 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

112 

Drop 

B.  typho- 

Lit}. 

1  :  455 

+ 

4- 

+ 

-h 

+ 

-h 

2  days 

rtl^  F. 

sus  (0.) 

cresyl 

1 :  450 

+ 

4- 

-f 

•  •  • 

4- 

at  37=^0. 

sap. 

1 :  405 

-h 

-f 

+ 

4- 

•  •  • 

(S.A.) 

1:360 

-(- 

-1- 

-h 

•  •  • 

•  a  ■ 

Phenol 

1:90 

-f 

•  •  • 

•   •   • 

•  •  • 

•  •  • 

113 

Drcip 

B.  typho- 

Liq. 

1  :  450 

+ 

4- 

4- 

-1- 

+ 

2  days 

♦UJ^  F. 

sus  kO') 

cretij'l 

I  :  4(;0 

+ 

-f 

4- 

•  •  • 

■  •  • 

at  37^  C. 

sap. 

1  :  Wm 

-h 

-1- 

-h 

•  •  ■ 

•  •  • 

1 

tS.B.) 

1:300 

+ 

•  •  • 

-1- 

«  •  • 

•  •  • 

Phenol 

1 :  100 

+ 

4- 

•  •  • 

•  •  • 

•  •   • 

114 

Drop 

B.  typho- 

Liq. 

1 :  550 

!    + 

4- 

+ 

4- 

4- 

-f 

2  dsys 

«4^  F. 

8U{*  (().) 

cresyl 

1 :  500 

1 

•    -f 

-f 

4- 

4- 

4- 

4- 

at  37^  C. 

sap. 

(S.B.) 

1 :  450 

-f 

+ 

-f 

•  •  • 

•  •  • 

•  •  • 

1:400 

4- 

-f 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

Phenol 

1:100 

+ 

+ 

-h 

•  •  • 

•  •  • 

•  •  • 

115 

Drop 

B.  typho- 

Li(i. 

1:4.50 

-f 

-f 

4- 

-h 

-f 

4- 

2  days 

62^  F. 

sus' (0.) 

cresyl 

1:400 

-h 

4- 

-h 

4- 

4- 

•  •  • 

at  37°  C. 

sap. 

l:a'K) 

4- 

+ 

•  •  • 

•  •  • 

•  •  • 

•  ■  • 

(S.A.) 

1:300 

4- 

4- 

-h 

•  •  • 

•  •  • 

4- 

Phenol 

1:100 

-h 

4- 

4- 

-1- 

4- 

•  •  • 

lit) 

Drop 

B.  typho- 

Cyllin 

1:1050 

4- 

4- 

4- 

4- 

-f 

+ 

2  days 

f52°  F. 

sus  (0.) 

1  : 1000 

-h 

+ 

4- 

4- 

-f 

4- 

at  .37°  C. 

1 :  950 

-h 

4- 

-h 

+ 

4- 

4- 

1  :  9<H) 

+ 

+ 

+ 

4- 

-h 

•  •  • 

Phenol 

1:  100 

+ 

4- 

+ 

+ 

•  •  • 

•  •  • 

117 

Drop 

B.  typho- 

Izal 

1:600 

4- 

4- 

4- 

•  •• 

•  •  • 

2  days 

64^  F. 

sus  (0.) 

1:560 

-f 

•  •  ■ 

•  •  • 

•  •  • 

•  •  • 

at37°C. 

1:500 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1 

1:450 

•  •  • 

•  •  • 

■  •  • 

•  •  • 

•  •  • 

Phenol 

1:100 

4- 

-f 

4- 

■  •  • 

•  •  • 

118 

Drop 

B.  typho- 

Izal 

1:650 

-f 

-f 

-f 

4- 

+ 

4- 

2  days 
at  37*  C. 

65°  F. 

sus  ( K.) 

1:600 

-f 

-f 

4- 

4- 

-f 

•  •  • 

1:550 

4- 

-h 

+ 

•  •  • 

•  •  ■ 

•  •  • 

1:500 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

l:iK) 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

119 

Drop 

B.  typho- 

Cyllin 

1  :  1210 

4- 

-f 

+ 

-h 

-f 

4- 

2  days 

6e°F. 

sus 

1 :1100 

4- 

4- 

+ 

4- 

-f 

4- 

at37°C. 

'    (McF.) 

1:990 

-f 

-1- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

:880 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

Phenol 

1:110 

4- 

+ 

+ 

•  •  • 

•  •  • 

■  •  • 

120 

Drop 

B.  typho- 

Cj^llin 

1 :  1200 

-f 

+ 

-r 

4- 

-1- 

-f 

2  days 

«6<^F. 

sus 

1:1100 

-f 

-h 

-f 

-f 

-f 

+ 

at37°C. 

(McF.) 

1:1000 

4- 

-1- 

+ 

+ 

-f 

-h 

1 

1:900 

+ 

+ 

-1- 

•  •  • 

•  •  • 

•  •  • 

1 

Phenol 

1 :  rio 

-(- 

-h 

4- 

4- 

•  •  • 

•  •  • 

38 


l^chedule  of  Experiments  with  Disinfectants. 


Method 
No.    and  Tem- 
«if    ;   ))eraturo 
Expt.    at  which 
I  performed. 


Mirn>- 
organ*8inH. 


Disinfectant. 


Dilution. 


121       Drop 
68°  K 


122 


123 


124 


125 


126 


127 


128 


B.  typho- 1     Perman-    i 

8U8  gnnate  of 

(McF.)    '  potassium 


Drop 
630F. 


Drop 
68°  P. 


Drop 
65°  F. 


B.  typho- 
sus 
<McF.? 


B.  typho- 
sus 
iMcF.) 


B.  typho- 
sus 
( McF.) 


Drop 
61°  F. 


Drop 
67°  F. 


Phenol 

Perman- 
ganate of 
potaasium 

Phenol 

Perman- 
ganate of 
potassium 

Phenol 


Perman- 
ganate of 
potassium 
dilutions 
made  with 
1/5  part  of 
sterile 
urine       i 
Phenol        1 


400 
300 
200 
100 
120 

2000 

1500 

1000 

800 

120 

10000 

91)00 

7000 

5000 

120 

300<> 
2000 
lUKJ 
500 


B.  typho- 
sus 
<McF. ) 


B.  typho- i 

sus 
(McF..   ; 


12(> 


Sanitas  Co/8.  1 :  251) 

Liq.  cresyl    1 :  180 

sap.  (A.)     1 1 :  130 


Phenol 


1:100 
1:90 


Cyllin  1  :  090 

dilutions  1 :  880 

containing  1 :  770 

1/5  part  1:660 

sterile 
urine 

Phenol  1:110 


Drop 
62°  F. 


B.  tyi)ho- 

sus 
( McF.  I 


Drop    I  B.  typho- 
65°  F.  > 


8U8 


McF.) 


Tr.  lodi. 

dilutions 

containing 

1,5  part 

sterile 
urine 

Phenol 

Tr.  lodi. 

dilutions 

containing 

1,5  part 

sterile 

urine 

Phenol 


1:500 
1 :  400 
1:300 
1:2IK) 


1  :110 

1  :  2(K> 
1  :  151) 
1:  100 
1:50 


1:110 


Lengtkef  of  Ezposare  or  Contact 
in  ininatca. 


2i 


+ 
4- 
+ 


I 

i      -f 

!      -f 


4- 


-f 


5 


•    •   •  •   4 


•   •   •  •  « 


4-        -h 


-f 
+ 
4- 
4- 
-h 

-f 
4- 


+ 


4- 
4- 


4- 
-f 
4- 
4- 


7i      10     12J      15 


>    •    •  •   4 


4-        -h        4- 


4- 
4- 


4- 
4- 


+ 
4- 
4- 
4- 


+       4- 


4- 
-h 
4- 


4-        -h 


4-       4-       +       4- 


4- 
4- 


4- 
4- 


•  •  •  •  •  • 


•  •  •  •  •  •  •  I 


"l  •  •  •  •  •  « 


-h       + 


4- 


>  •  •  •  I 


»  •  «  •  I 


4- 
4- 


4- 
4- 
4- 
4- 


I  •  ■  •  •  I 


4- 


•  •  •  •  •  •  • 

•  •  •  •  •  •  • 

•  •  •  •  •  •  • 

•  •  •  •  •  •  • 

•  •  •  •  •  •  • 


4- 
4- 


4- 
4- 
+ 


I  Period  and 
Tempera- 
ture of 
Incnba- 
tion. 


2  days 
at  37^  C. 


2  days 
at  37^  C. 


2  days 
at  37°  C. 


2  days 
at  37*  G. 


2  days 
at  37^  C. 


2  days 
at  37°  C. 


2  days 
at  37°;C. 


2  days 
at  37°  C. 
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of 

Method 

andTem- 

permtaie 

Micro- 
organfsms. 

DiKinfectaiit. 

Dilution. 

Lengths  of  Exposure  or  Contact 
in  minutes. 

Period  and 
Tempera- 
tare  of 

Expt.-  at  which 

Incnha- 

performed. 

'^i 

6 

7i 

10 

121 

15 

tion. 

129  :    Drop 

V.  cho-  . 

Cyllin 

1  :  r)(HJO 

-h 

4- 

4- 

4- 

4- 

•  •• 

2  days 

66°  F. 

lene 

1  :4600 

-f 

4- 

4- 

4- 

4- 

a*  a 

at  37°  C. 

1:4000 

-h 

4- 

4- 

•  •  • 

•  a* 

•  0  9 

1:3600 

-f 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  m* 

Phenol 

1:200 

-f 

4- 

4- 

4- 

a  a  a 

•  m* 

130      Drop 

B.  typho- 

Cyllin 

1:1480 

-f 

4- 

4- 

4- 

4- 

4- 

2  days 

ti3°F. 

sus 

1 : 1210 

4- 

4- 

4- 

4- 

4- 

•  •  a 

at  37*  C. 

I   (McF.) 

1:990 

+ 

4- 

•  • 

•  •  • 

aa  a 

a  a  a 

1 

1:770 

•  •  • 

•  •  • 

•  •  • 

■  •  • 

•  a  • 

a  a  a 

t 

Phenol 

1:110 

-f 

4- 

4- 

4- 

a  a  • 

m  •  % 

131       Drop 

B.  typho- 

Cyllin 

1:1430 

-f 

4- 

4- 

4- 

•  a  a 

•  •• 

2  days 

62°  F. 

sus 

1  :  1210 

+ 

4- 

•  •  • 

•  •  • 

a  •  • 

a  a  • 

at  37°  C. 

(McF.) 

1:990 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  a 

a  a  a 

1:770 

•  •  • 

•  ■  • 

•  •  • 

•  •  • 

•  •• 

•  m  • 

Phenol 

1:110 

-f 

•  •  • 

•  a  • 

•  •• 

a  a  a 

a  a  • 

132      Drop 

B.  typho- 

Cyllin 

1 :  1210 

-h 

4- 

4- 

4- 

4- 

4- 

2  days 

66=»F. 

sus 

1:1100 

-h 

4- 

4- 

4- 

4- 

4- 

at37*C. 

(McF.) 

1:990 

4- 

4- 

•  •  • 

•  •  • 

a  a  • 

a  •  • 

1:880 

'     4- 

•  •  • 

•  •  • 

•  ■  • 

•  •  • 

a  •  a 

Phenol 

1:110 

4- 

4- 

4- 

4- 

+ 

4- 

133       Drop 

B.  typho- 

Cyllin 

1 : 1210 

4- 

4- 

4- 

4- 

•  •  a 

2  days 
at  37*  C. 

65°  F. 

sus 

1  :  1100 

4- 

4- 

•  •  • 

•  •  • 

a  a  • 

(McF.) 

I 

1:990 

4- 

•  •  • 

•  •  • 

•  •  • 

•  a  a 

1:880 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •• 

1 

Phenol 

1:110 

+ 

•  •  • 

•  •  • 

•  •  • 

•  •m 

134      Drop 

B.  typho- 

Cyllin 

1:1430 

4- 

4- 

4- 

4- 

4- 

•  •• 

2  days 

70°  F. 

sus  (VV.) 

1:1300 

4- 

+ 

•  •  • 

•  •  » 

• 

•  m  » 

at  37°  a 

1 : 1170 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

1:1040 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  a  • 

Phenol 

1:130 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

a  a  a 

135       Drop 

B.  typho- 
sus (W. ) 

Cyllin 

1:1430 

4- 

4- 

4- 

4- 

a  aa 

2  days 
at  37^  C. 

70°  F. 

1:1300 

+ 

4- 

4- 

•  •  • 

•  a  • 

1:1170 

4- 

4- 

•  •  • 

■  •  • 

•  •• 

1:1040 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  a 

Phenol 

1:130 

4- 

•  •  • 

•  •  • 

•  •  • 

•  •  m 

136       Drop 

B.  typho- 

Cyllin 

1:1300 

4- 

4- 

4- 

4- 

4- 

4- 

2  days 

62°  F. 

,      sus 

1:1100 

4- 

4- 

4- 

•  •  • 

•  •  • 

•  •  • 

at  87°  C. 

CMcF.) 

1:9<»0 

-h 

4- 

•  •  • 

•  •  • 

a«  a 

•  •  • 

1:700 

-h 

•  •  • 

•  •  • 

•  •  • 

•  •  a 

•  •  • 

Phenol 

1:100 

4- 

4- 

4- 

4- 

4- 

4- 

137       Drop 

B.  typho- 

Cyllin 

1:780 

4- 

4- 

4- 

4- 

4- 

4- 

2  days 

»>5°  F. 

sus 

1:720 

4- 

4- 

4- 

4- 

4- 

4- 

at  37°  C. 

(McF.) 

1:660 

4- 

4- 

4- 

4- 

4- 

a  a  a 

1:600 

4- 

4- 

4- 

4- 

4- 

•  •  • 

i 

Phenol 

1:100 

4- 

4- 

4- 

•  •  a 

a  a  • 

a  •  • 

138 

Drop 

B.  typho- 

Kerol 

1:1100 

4- 

4- 

4- 

4- 

4- 

4- 

2  days 

63°  F. 

sus 

1:990 

4- 

4- 

4- 

4- 

4- 

4- 

at  37°  C. 

(McF.) 

1:880 

4- 

4- 

4- 

4- 

•  •  • 

a  a  a 

1:770 

4- 

4- 

4- 

•  •  a 

•  •  • 

•  a  ■ 
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Scliedule  of  Experimmh  with  Disinfectants. 


Method 
No.    and  Tem- 
of    ;  peratare 
Ezpt.,  at  which 
performed. 


Micro- 
orifanllhiB. 


DiBinfeeuat. 
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Dilntioo. 
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1421 


143 
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147 


148 
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63°  F. 
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64®  F. 
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67®  F. 
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66®  F. 


Drop 
64®  F. 
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66«  F. 
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66®  F. 
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68®  F. 
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65®  F. 
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8U8 
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•» 


HgCl, 
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HCl  4  cc. 

Phenol 

HgCl, 
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HCl  4  cc. 
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HgOl, 
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HCl  4  cc. 
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HCl 
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Hg^Jl, 
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HgCl, 
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■1:95 

j 
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1:90 
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No. 

•r 

Method    1 
an'l  Tem- 

|K>nfctuie 
at  which 

Mlcro- 
urganUmn. 

DisinfecUmt. 

Dilution. 
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of  Exposure  oi 
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IT  is  very  appropriate  that  The  Royal  Sanitary  Institute  should  have 
joined  with  the  Coal  Smoke  Abatement  Society  to  summon  this  con- 
ference, held  under  their  joint  auspices,  for  nothing  can  be  more  insanitary 
in  the  long  run  than  the  sun-obscuring  atmosphere  in  which  we  artificially 
arrange  to  live.  Those  who  try  to  imagine  that  coal  smoke  exerts  a  dis- 
infecting influence  are  deceiving  themselves.  The  amount  of  disinfectant 
fatal  to  disease-germs  w^ould  assuredly  also  be  fatal  to  higher  organisms ; 
and,  besides,  who  wants  to  live  in  the  midst  of  a  plague  of  disinfectant, 
diffused  through  the  common  atmosphere,  any  more  than  in  a  plague  of 
anx-thing  else? 

Moreover,  coal  smoke  contains  many  other  products  besides  coal  tar, 
asphalt,  manures  and  other  useful  material,  it  contains  sulphurous  acid, 
an  ingredient  of  the  most  noxious  character,  which  speedily  becomes  oxi- 
dised into  oil  of  vitriol.  But  all  this  is  well  known  and  commonplace, 
although  it  can  hardly  be  repeated  too  frequently  so  long  as  the  barbarous 
combustion  of  crude  coal  in  a  savage  and  unorganised  manner  is  permitted 
in  the  midst  of  the  semi-civilisation  we  have  so  far  attained. 

Assuming  that  people  are  awake  to  the  evil,  the  problem  is  to  find  out 
a  remedy.  One  remedy  that  has  been  suggested  is  the  electrification  of 
the  air  on  a  large  scale,  a  plan  which  I  have  brought  within  measurable 
distance  of  application,  and  believe  to  be  the  appropriate  method  of  dealing 
with  river  and  sea  mists  and  other  temporary  obstructions  to  traffic,  and  in 
general  of  dealing  with  fogs  of  a  non-avoidable  kind.  But  if  it  did  not 
need  so  much  capital  to  try  it  on  a  large  scale,  I  would  cei'tainly  seek  to 
try  it  as  a  temporary  measure  for  some  parts  of  London.  It  ought  also  to 
be  useful  for  the  deposition  of  valuable  metallic  and  chemical  fumes,  the 
product  of  manufacturing  processes. 


Sir  (Oliver  Lodge.  43 

But  as  a  permanent  method  of  dealing  with  town  fog  caused  by  imper- 
fect combustion  it  would  be  a  very  expensive  method.  It  is  expensive  to 
produce  a  town  fog,  and  it  would  be  exj)ensive  to  dissipate  it.  The  double 
expense  ought  not  to  be  tolerated.  The  right  way  of  dealing  with  a  to^ai 
fog  is  not  to  produce  it.  If  it  were  only  country  mist  it  would  not  be 
nearly  so  deleterious :  it  would  be  disturbing  to  traffic,  but  it  would  not 
enter  houses  nor  lungs,  consequently  it  would  do  no  particular  harm,  and, 
moreover,  it  would  soon  be  dissipated.  But  the  fog  which  contains  pro- 
ducts of  imperfect  combustion  is  in  the  first  place  far  denser,  in  the  second 
place  far  more  readily  formed,  and  in  the  third  place  much  more  per- 
manent. No  ordinary  warmth  will  evaporate  it  and  it  retains  its  character 
even  in  houses  and  in  lungs,  where  it  causes  a  dirty  and  damaging  acid 
deposit. 

The  right  plan  is  not  to  produce  it,  that  is  to  say,  not  to  permit  imper- 
fect combustion  in  large  cities,  but  only  to  permit  combustion  planned  and 
executed  in  such  a  way  that  no  half-burned  products  shall  escape,  and 
likewise  to  insist  that  the  material  burned  shall  attain  a  moderate  average 
of  purity,  the  .amount  of  sulphur  especially  being  kept  down,  since  sulphur 
is  even  more  noxious  when  thoroughly  burned  than  when  half-burned  or 
not  burned  at  all,  thus  constituting  an  exceptional  case  requiring  special 
attention  and  treatment. 

Problem  of  Combustion. 

To  take  the  problem  of  combustion,  therefore,  there  are  three  thuigs 
to  be  attended  io  : 

1.  Purification  of  the  material  to  be  consumed. 

2.  The  proper  means  of  effecting  its  complete  combustion  under 

conditions  of  easy  regulation  and  avoidance  of  dust  and  dirt. 

3.  The  utilisation  of  the  heat  due  to  that  combustion  ^vithout  waste. 

1.  The  scientific  and  satisfactory  combustion  of  crude  coal  as  it  is  dug 
out  of  the  pits  is  an  impossibility ;  it  must  first  be  subjected  to  some 
chemical  treatment.  Its  solid  and  its  gaseous  constituents  ought  to  be 
separated  from  one  another.  The  solid  constituents  in  the  form  of  coke, 
when  properly  made,  are  of  exceeding  value  for  smelting  and  manufac- 
turing operations,  and  it  is  the  solid  portions  which  will  contain  the  ash 
and  dirt. 

The  processes  involving  the  use  of  solid  fuel  should  not  be  carried  on 
in  a  big  city,  but  should  group  themselves  round  a  coalfield,  so  that  the 
cost  of  carriage  may  be  small. 

The  gaseous  product,  on  the  other  hand,  readily  lends  itself  to  purifi- 
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cjitiou  and  cliemical  treatment,  and  can  then  l)e  ea&Ui/  transmitted  to  any 
distance,  and  tliere  burned  in  a  scientific  and  proper  manner  under  easy 
regulation,  being  turned  on  and  off  as  wanted. 

Another  scientific  method  of  dealing  with  coal  is  to  turn  almost  the 
whole  of  it  into  gas,  {.«.,  all  except  the  ash,  by  a  judicious  supply  of  air 
and  steam,  and  then  to  utilise  the  whole  of  this  gaseous  product,  purified 
up  to  a  certain  point.  Gas  of  this  kind,  sometimes  called  water-gas, 
sometimes  producer-gas,  sometimes  Mond-gas,  according  to  various  details 
of  its  preparation,  can  be  made  very  cheaply  and  plentifully ;  but  its  large 
amoimt  makes  purification  of  it  rather  more  difficult,  and  moreover  it  has 
not  the  same  heating  power,  bulk  for  bulk,  as  coal-gas  proper  possesses, 
without  so  great  an  admixture  of  nitrogen.  However,  all  those  details  are 
matters  for  careful  consideration.  There  are  advantages  and  disadvan- 
tages in  every  plan  that  has  been  suggested ;  but  there  is  not  one  plan 
for  the  combustion  of  gas  that  does  not  far  eclipse  the  uncivilised  and 
essentially  savage  method  of  heaping  a  pile  of  crude  coal  together  an<l 
setting  a  light  to  it. 

Consider  what  the  burning  of  coal  in  a  citv  means : 

1 .  The  getting  of  coal  in  the  pit. 

2.  The  raising  of  it  to  the  surface. 

3.  The  loading  of  it  into  railway  trucks. 

4.  The  unloading  of  it  on  wharves. 

5.  The  shovelling  of  it  into  carts  or  sacks. 

i\  The  carrying  of  it  on  men's  backs  or  wheelbarrows  and  storing 
it  in  coal  cellars. 

7.  The  shovelling  of  it  into  scuttles  and  can'jdng  about  the  house. 

8.  The  putting  of  it  by  hand  on  to  fires. 

9.  The  distillation  of  a  great  part  of  it  up  the  chimney,  and  the 

half -burning  of  the  rest. 

10.  The  raking  out  and  carrying  down  of  the  ashes. 

11.  The  carting  of  them  away  and  dumping  them  to  form  the 

foundation  of  a  future  house. 

A  long  and  troublesome  series  of  operations  even  apart  from  the 
fouling  of  the  air,  which  has  not  been  mentioned,  but  which  is  the  worst 
condition  of  all. 

Now  consider  what  the  supply  of  gaseous  fuel  would  entail : 

1.  The  getting  of  the  coal  as  before. 

2.  The  conversion  of  it  into  gas,  either  at  the  bottom  of  the  pit 

or  near  its  mouth. 
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3.  The  conveying  away  of  the  coke  and  the  manure  products  to 

where  they  are  wanted. 

4.  The  transmission  of  gas  in  great  pipes  to  the  distant  town,  just 

as  water  is  now  transmitted ;  with  such  occasional  pumping 
stations  as  may  be  necessary,  driven  by  the  power  of  a 
small  portion  of  the  same  gas. 

5.  The    underground    distribution    of    all    this    fuel,   and    its 

utilisation  by  the  turning  of  a  tap,  in  a  manner  which  will 

insure  complete  combustion,  with  no  smoke,  no  ash,  no  dirt, 

no  trouble  and  no  residual  product  to  carry  away,  either 

in  carts,  or  clothes,  or  lungs. 

Against  all  these  conveniences  we  have  to  set   the   influential  and 

constantly-encountered   parrot-cry,  **We   do   not   like  gas  fires."      The 

people  who  say  this  do  not  realise  that  everj'  coal  fire  is  to  some  extent  a 

gas  fire,  though  a  very  bad  one.     When  coal  is  put  on,  a  quantity  of 

it  is  necessarily  turned  into  gas — impure  and  badly-made  gas,  but  gas 

at  any  rate,  which  before  long  catches  light  and  flames,  burning  with  a 

smoky  flame,  but  burning  and  giving  what  is  called  a  coal  fire,  though  it  is 

really  a  gas  fire,  the  gas  being  made  on  the  premises,  and  made  badly,  and 

only  half   burned  because  mixed  with  carbonic   acid   from   the    red-hot 

material  below.    There  is  some  justification,  however,  for  the  prejudice,  of 

course ;    and  the  justification  is  that  when  people  speak  of  gas  fires  they 

think  of  the  imperfect  arrangements  at  present  in  vogue  for  burning  gas 

at  3s.  or  3s.  fid.  a  thousand;    burning  very  little  of   it  therefore,  and 

burning  that  imperfectly,  sometimes  without  causing  suflicient  draught  in 

the  chimney  to  carry  away  the  products  of  combustion,  which  therefore 

enter  the   room.     When  the  products  from  a  coal  fire  enter  the  room 

people  say  the  chimney  smokes,  and  regard  it  as  intolerable ;  but  when 

the  same  thing  happens  from  an  imperfect  gas  fire  they  arc  liable  to  abuse 

gas  fires  in  general,  as  if  the  defects  were  a  necessary  condition  of  their 

existence.     Moreover,  some  people  go  so  far  as  to  put  a  gas  fire  into  a 

chimney  which  has  troubled  them  by  smoking,  because,  the  products  being 

invisible  and  somewhat  less  noxious  than  the  coal  fire  products,  they  think 

they  may  be  tolerated ;  though  at  the  same  time  the  reputation  of  the  gas 

fire  suffers  irretrievably. 

None  of  these  things  would  happen  if  gas  were  supplied  in  large 
quantities,  for  use  all  day  for  cooking  and  heating  purposes  at  a  very  low 
price.  Sufficient  would  then  be  burned  to  make  the  chimney  draw 
properly,  and  the  general  use  of  such  arrangements  would  stimulate 
invention  to  the  production  of  appropriate  gas  fires,  such,  for  instance, 
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as  some  of  those  used  in  Pittsburgh,  where  natural  gas  is,  or  was,  cheaply 
available,  and  where  no  one  thought  of  burning  coaL 

It  would  seem  to  be  wise  for  municipal  authorities  or  others  interested 
in  gas  to  superintend  the  proper  erection  of  gas  fires,  and  to  encourage 
their  use  by  supplying  them  cheaply  and  inspecting  them  gratis  if  in- 
efficient. 

2.  But  now  what  are  the  conditions  of  complete  combustion?  First 
of  all  there  must  be  no  cold  surfaces  to  interfere  with  ignition.  Gas 
must  be  raised  to  a  certain  temperature  before  it  will  ignite,  the 
simple  theory  of  a  flame  is  that  the  combustion  of  each  portion  has 
to  ignite  the  next ;  and  it  cannot  do  that  if  the  temperature  is  lowered 
beyond  a  certain  point  by  cool  solid  conductors  introduced  into  the  flame. 
In  many  domestic  grates  there  is  far  too  much  iron :  there  ought  by 
rights  to  be  none,  nothing  but  non-conducting  material,  within  reach 
of  the  flames,  otherwise  the  portion  of  the  flame  in  contact  with  the  good 
conductor  is  necessarily  extinguished,  whether  visibly  extinguished  or  not, 
and  the  material  escapes  unburned. 

Because  the  products  which  escape  up  the  chimney  are  invisible, 
it  does  not  follow  that  there  has  been  complete  combustion.  Many  of  the 
products  of  incomplete  combustion  are  gaseous,  and  it  is  just  as  wasteful 
to  allow  chemically  combustible  material  to  escape  unconsumed  as  it  is  to 
allow  heat  to  escape  when  it  has  once  been  generated  by  combustion. 
This  fact  is,  however,  often  forgotten,  and  so  long  as  all  the  heat  generated 
is  utilised,  it  is  thought  that  there  can  be  no  waste.  On  the  contrary, 
there  can  be  very  much  waste,  and  in  many  cases  there  is.  This  matter 
is  so  important  that  it  must  be  illustrated  by  experiment.  The  avoidance 
of  cold  surfaces  in  open  fire-places  and  stoves  is  not  difficult,  and  there 
is  no  excuse  for  them  there,  nor  is  it  difficult  to  avoid  them  in  many 
manufacturing  processes,  such  as  the  baking  of  pottery  and  other  furnaces 
dealing  with  incandescent  material. 

But  there  is  one  great  application  where  the  introduction  of  cool 
surfaces  into  the  flame  seems  almost  unavoidable,  viz.,  i\\Q  jinng  of  boilers. 
It  is  to  be  hoped  that  gradually  gas-engines  will  replace  steam-engines  and 
enable  us  to  dispense  with  the  rather  primitive  and  unsatisfactory  arrange- 
ment of  obtaining  power  by  the  boiling  of  water.  It  is  impossible  to 
transfer  heat  with  real  economy  from  a  furnace  into  a  boiler.  It  is  usually 
thought  to  be  sufficient  if  all  the  heat  generated  is  absorbed  by  the  boiler, 
though  even  that  is  never  fully  accomplished.  But  suppose  it  were  accom- 
plished, there  would  be  two  great  sources  of  loss  still  left  ignored :  one  is 
the  escape  of  unburned  material  already  mentioned,  and  the  other,  and 
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much  greater  in  amount,  is  the  drop  of  temperature  between  furnace  and 
boiler,  concerning  which  there  is  much  to  be  said,  but  briefly  this :  that  it 
alone  entails  a  loss  of  a  great  amount  of  available  energy,  more  than 
seventy  per  cent,  of  the  whole,  for  which  there  is  nothing  whatever  to 
show. 

Another  condition  for  complete  combustion  is  the  adequate  supply  of 
air,  unmixed  with  carbonic  acid  or  other  material.  If  enough  air  is  not 
Nupplied,  then  the  fire,  stove  or  furnace  becomes  a  sort  of  gas  retort,  the 
only  difiFerence  being  that  in  a  gas  retort  no  air  is  supplied  at  all,  and  the 
products  are  simply  distilled  away  unburned.  This  happens  in  the  early 
or  black  stages  of  a  coal  fire,  but  it  is  especially  liable  to  happen  in  closed 
stoves  and  in  other  furnaces  with  door's.  A  quantity  of  coal  is  put  on  and 
gives  off  gas  which  bursts  into  flame,  then  the  door  is  shut,  the  flame 
promptly  goes  out,  and  the  gas  is  distilled  up  the  chimney.  If  the  door  is 
opened  it  may  catch  alight  again  with  a  small  explosion.  Consequently 
the  stoker  takes  cave  not  to  open  the  door  until  the  gas  is  all  gone  and  he 
is  left  with  nothing  but  smouldering  coke.  Then  he  can  open  the  door 
and  repeat  the  process.  The  amount  of  senseless  incombustion  that  goes 
on  in  common  hand-fed  stoves  is  something  almost  incredible,  and  only  to 
be  accounted  for  by  a  recognition  not  only  of  the  dense  ignorance  of  the 
uninstructed  human  race  but  by  its  obstinate  stupidity  also  in  being 
unwilling  to  learn,  and  thinking  that  its  own  habits  are  perfect  and 
unimprovable. 

Furnace  stoking  is  managed  much  better,  for  its  evident  importance 
has  directed  a  considerable  amount  of  scientific  attention  to  it.  It  is 
known  that  fresh  fuel  must  be  introduced  either  under  or  in  front  of  a 
burning  and  red  hot  mass,  so  that  the  products  of  distillation  may  be 
raised  up  to  combustion  temperature  before  they  escape.  It  is  known  also 
that  sufficient  air  must  be  admitted  if  they  are  to  be  properly  burnt,  and 
that  this  air  ought  properly  to  be  warmed  by  waste  flue  heat  before  intro- 
duction. Automatic  stokers  are  made  to  continually  feed  in  fresh  fuel  in 
the  right  place  and  way,  but  probably  no  automatic  stoker  can  compete 
with  highly  intelligent  hand  feed.  Stoking  is  an  art,  and  a  good  stoker 
is  a  skilled  artizan  well  worthy  of  appreciation. 

In  boiler  furnaces,  however,  there  is  this  difficulty,  that  if  too  mucli 
air  is  introduced  combustion  is  too  perfect,  and  the  flame  has  insufficient 
i-adiating  power.  Moreover,  even  though  the  air  is  previously  warmed  up, 
as  it  ought  to  be,  it  exerts  a  considerable  cooling  influence,  the  cooling 
being  mainly  due  to  the  great  bulk  of  nitrogen  in  proportion  to  th<i 
active  iuirredient  of  the  air. 
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3.  The  utilisation  of  the  heat  produced  in  boilers  is  most  important, 
and  demands  illustration. 

Heating  by  Radiation, 

The  right  way,  and  indeed  the  only  way,  of  conveying  heat  from 
a  flame  to  a  cool  surface  is  by  radiation.  It  is  impossible  to  bring  a  flame 
into  contact  with  a  cool  surface :  the  flame  is  extinguished  where  it 
touches,  and  a  layer  of  non-conducting  gas  necessarily  intervenes,  across 
which  the  heat  can  only  pass  by  radiation.  Accordingly  a  luminous  and 
somewhat  smoky  flame  is  necessary  inside  a  boiler,  unless  the  walls  of  the 
boiler  are  so  thick  or  so  covered  with  studs  that  the  surface  exposed 
to  the  flame  may  become  red-hot  and  above  the  temperature  of  ignition. 
In  that  case  the  flame  need  not  be  extinguished,  but  may  play  upon  them 
properly.  This  is  a  condition  hard  to  satisfy,  however,  and  so  in  some 
c&ses  a  luminous  and  to  some  extent  smoky  flame  is  necessary,  and  the 
combustion  must  be  completed  by  air  introduced  beyond  the  boiler  and 
before  the  smoke-stack. 

A  better  plan  is  to  introduce  special  solid  material  into  the  flame  and 
keep  it  at  a  white  heat  so  as  to  utilise  its  radiating  power,  on  the  principle 
of  the  gas-" mantle."  A  mantle  radiates  far  more  heat  than  even  a 
luminous  flame,  and  immensely  more  than  the  blue  flame  of  perfect 
combustion ;  but  the  blue  flame  is  the  right  one  for  keeping  solid  materials 
thoroughly  hot,  and  these  solid  materials  may  in  some  cases  be  the  walls 
of  a  combustion  chamber,  provided  that  the  boiler  surfaces  are  exposed  to 
its  glare.  I  shall  not  mention  any  specific  device ;  I  am  dealing  only  with 
general  scientific  principles,  but  it  is  well  known  that  more  or  less  efficient 
methods  of  effective  boiler-firing  are  growing  in  number.  For  steady 
work  some  of  them  suflSce,  but  the  difficulty  of  regulating  the  combustion 
of  a  coal-fed  boiler  under  variable  conditions  is  excessive;  and  whereas 
with  a  gas-fed  boiler  it  would  be  easy  to  turn  the  gas  on  and  off,  with  a 
coal-fed  one  the  fire  has  to  be  banked  up  and  kept  in  a  black  condition 
when  not  wanted,  which  is  exactly  the  condition  for  smoke  and  destructive 
distillation  without  combustion. 

There  are  many  more  things  to  say,  and  some  points  need  more  de- 
tailed treatment.  Boiler  furnaces  are  the  only  really  difficult  problem. 
Separate  combustion  chambers  should  be  used  for  tubular  boilers,  so 
that  cold  surfaces  shall  not  put  out  a  flame.  The  radiating  power  of 
solid  particles  in  flame  is  important,  but  the  main  moral  is :  Don't  allow 
crude  combustion  of  coal  in  towns,  but  supply  them  all  day  long  with 
cheap  gas  from  a  distance. 
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THE  consideration  of  this  question  has  an  important  bearing  upon  the 
more  immediately  practical  question  of  the  abatement  of  coal 
smoke.  No  one  will  assert  that  there  is  anything  physically  impossible  in 
the  idea  of  dispensing  with  coal  smoke.  To  find  a  substitute  for  our 
accustomed  methods  of  warming  and  cooking  (using  the  latter  word  in  its 
widest  sense),  may  be  difficult  or  costly,  but  it  is  not  impossible.  But 
there  may  be  some  who  are  of  opinion  that  if  there  are  to  be  fogs  in  any 
case,  the  effort  necessary  to  keep  them  clean  is  not  worth  the  trouble  and 
expense,  and  a  review  of  certain  facts  and  speculations  which  bear  upon 
the  question  may  be  of  some  assistance. 

Much  work  will  have  to  be  done  before  we  can  place  our  views  of 
questions  concerning  fog  beyond  the  region  of  speculation.  Mr.  Brodie, 
of  the  Meteorological  Office,  in  a  paper  read  last  year  before  the  Koyal 
Meteorological  Society,  and  discussed  during  the  incidence  of  an  imusually 
intense  fog,  gave  statistics  to  show  that  there  was  in  late  years  a  decline 
in  the  frequency  of  fog  in  London  ;  but  whether  that  decline  was  due  to 
a  diminished  number  of  occasions  on  which  fog  was  meteorologically 
possible,  or  a  diminished  propensity  in  the  London  atmosphere  to  take 
advantage  of  such  occasions,  was  not  settled.  There  is  no  uniformity  of 
practice  as  to  the  condition  of  the  atmosphere  that  should  be  classed  as 
fog.  We  do  not  know  the  actual  course  of  events  in  the  physical 
processes  comprised  in  its  origin  and  persistence,  and  until  that  stage  is 
reached  by  patient  experiment  and  close  observation,  the  limitation  of  our 
power  of  dealing  with  such  a  question  as  that  which  forms  the  subject  of 
this  paper  must  be  somewhat  narrow. 

A  beginning  was,  however,  made  a  few  years  ago  on  behalf  of  the 
Meteorological  Council,  with  the  material  assistance  of  the  London 
County  Council,  by  Captain  Carpenter  and  Mr.  Lempfert,  during  the 
winters  of  1901-2  and  1902-3  respectively.*     Their  reports  enable  us  to 

*  **  Report  of  the  Meteorological  Council  upon  an  Inquiry  into  the  Occurrence  and 
Diiitribution  of  Fogs  in  London,"  1904,  and  '*  London  Fog  Inquiry,  Report  to  the  Meteoro- 
logical Coundl,"  by  Captain  Alfred  Carpenter,  R.N.,  D.i^.O.,  1903. 
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be  more  precise  in  matters  concerning  fog  in  London  than  was  previously 
possible.  In  the  first  place,  a  scale  of  classification  of  fog  by  its  effect 
upon  traffic  has  been  drawn  up,  and  may  be  commended  to  those  who 
desire  comparable  statistics  for  economic  purposes.  There  can  be  no 
doubt  that  when  we  unexpectedly  encounter  a  tramcar  on  the  footway  at 
a  time  of  broad  daylight,  a  fog  which  accounts  for  the  incident  may 
be  called  a  thick  one.  It  marks  the  complete  paralysis  of  traffic,  and  in 
the  country,  when  road  margins  are  indistinguishable,  and  people  lose 
their  directions  on  account  of  fog,  a  high  figure  is  rightly  used  to  denote 
it.  There  are  various  gradations  from  this  thickest  fog,  through  the 
persistent  smoke  haze  of  the  London  streets  in  winter,  to  clear  atmosphere. 
Of  these  intermediate  gradations,  the  fog  scale  arranged  by  Captain 
Carpenter  marks  four,  by  the  effect  upon  road  and  river  traffic,  for  the 
purpose  of  classification,  giving  in  all  five  numerical  categories  for 
the  classification  of  fog.  A  considerable  difficulty  in  forming  a  traffic 
scale  of  fog  arises  from  the  combination  of  fog  with  darkness.  This 
difficulty  is  greater  in  the  country,  where  there  are  no  road  lamps,  than  in 
towns  with  regular  street  lighting ;  but  even  in  London  the  demoralisation 
of  traffic  becomes  accentuated  as  darkness  comes  on  at  the  close  of  a 
foggy  day.  Consequently  some  judgment  and  experience  are  required  in 
estimating  the  density  of  fog  on  the  traffic  scale,  1  to  4,  between 
0  ("  clear  ")  and  5  ("  street  traffic  impossible  **). 

Captain  Carpenter  came  to  the  conclusion  that  in  the  winter  London 
was  never  free  from  a  smoke  haze ;  for  some  months  of  the  winter  when 
he  was  in  charge  of  the  observations,  St.  Paul's  was  invisible  from  the 
Victoria  Tower,  and  although  in  the  following  year  conditions  were  more 
favourable,  there  is  no  doubt  that  the  entries  of  light  fog  (1  or  2  on  the 
traffic  scale)  would  be  more  frequently  noted  in  London  or  other  large 
towns  than  in  the  country,  and  that  the  abnormal  frequency  is  due  to 
smoke.     Thus  many  light  fogs  may  be  attributed  to  smoke  alone. 

To  form  an  estimate  of  what  would  be  left  if  the  smoke  could  be  other- 
wise disposed  of,  we  have  to  determine  the  cause  of  the  formation  and  of 
the  persistence  of  fog.  This  involves  the  identification  of  an  extremely 
complex  physical  process  comprising  the  cooling  or  warming  of  the  air 
and  the  earth's  surface,  the  supply  of  moisture  and  the  prevalence  or 
absence  of  wind,  and  this  process  has  only  been  partially  traced  out  in  its 
details  in  actual  practice. 

The  most  frequent  cause  of  fog  is  the  cooling  of  the  surface  by  radia- 
tion under  a  clear  sky.  As  the  air  gets  cooled  by  contact  witli  the  cold 
surface  it  flows  gradually  downward  like  a  sluggish  river  slowly  but  surely 
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finding  its  way  to  lower  levels.  There  is  no  limit  to  the  extent  of  country 
which  may  be  covered  by  this  process.  Just  as  nearly  the  whole  of  these 
islands  was  at  one  time  covered  with  a  coating  of  ice  and  snow  that  slowly 
worked  its  way  towards  the  valleys,  so  at  any  time  it  may  be  covered  with 
a  vast  sheet  of  cooled  air  slowly  descending  and  becoming  still  colder  as  it 
descends,  unless  further  radiation  is  prevented.  Fog  will  form  in  the 
descending  air  if  it  becomes  cold  enough  to  go  below  the  dew  point.  If  the 
ground  has  been  saturated  with  rain  before  the  cooling  began  the  dew 
point  will  be  high  and  the  formation  of  fog  is  all  the  more  certain. 
Out  of  the  thirty-nine  cases  dealt  with  in  the  winter  of  1902-3  Mr. 
Lempfert  assigns  twenty-four  to  the  effect  of  radiation  of  the  kind 
mentioned,  three  to  the  slow  passage  during  a  change  of  weather  of  warm 
air  over  the  surface  which  had  been  previously  chilled,  and  four  to  the 
formation  of  cloud  above  the  surface ;  eight  he  considered  as  consisting 
practically  of  smoke  and  nothing  else. 

Thus  if  the  figures  for  that  particular  winter  can  be  accepted  as  a 
guide,  the  Smoke  Abatement  Society  has  about  twenty  per  cent,  of  London 
fogs  to  deal  with  absolutely,  as  the  lawyers  say.  The  remainder  depend 
upon  physical  processes  which  are  not  within  our  control. 

But  from  a  certain  point  of  view  it  may  be  said  that  the  gradual 
extension  of  the  London  building  area  ought  to  tend  towards  the  diminu- 
tion of  fog  in  London  as  compared  with  the  country.  One  of  the  definite 
results  of  the  fog  inquiry  is  a  recognition  of  the  great  prevalence  of  fog  in 
the  parks  and  open  spaces,  where  the  herbage  and  shrubs  and  other  pro- 
jections are  cooled  by  radiation  without  any  compensating  warming  from 
the  ground,  and  thus  they  act  as  cooling  agents  for  the  air.  A  wood 
pavement  if  it  is  dry  becomes  similarly  very  cold  on  clear  nights,  but 
generally  less  so  than  the  grass.  House  roofs  become  generally  less  cold 
than  a  dry  wood  pavement  because  they  are  kept  warm  from  below. 
Thus  one  of  the  compensations  for  the  diminution  of  open  country  in  the 
immediate  neifjhbourhood  of  London  ought  to  be  a  diminution  of  the  area 
in  which  radiation  fog  is  formed  most  easily.  London  has  now  become  so 
large  that  it  is  possible  that  this  restriction  of  the  conditions  favourable 
for  the  formation  of  radiation  fog  has  already  produced  a  measurable 
effect.  But  such  fogs  are  sometimes  very  wide  spread  ;  they  may  extend 
from  the  Mersey  to  the  Thames,  as  they  did  in  December  of  last  year, 
and  as  the  chilled  air  which  carries  the  fog  is  always  flowing  gently 
downwards,  it  will  collect  in  the  great  river  estuaries.  Thus  we  can 
scarcely  hope  that  freedom  from  smoke  will  give  us  complete  immunity 
from  the  fogs  due  to  radiation. 
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Our  knowledge  of  the  conditions  necessary  for  the  dispersal  of  fog 
is  still  in  a  very  primitive  condition.  In  the  Council's  Report  on  London 
fogs  it  was  suggested  that  the  formation  of  fog  tended  to  prevent  the 
further  cooling  of  the  air  near  the  ground,  because  the  fog  itself  acted 
as  a  sort  of  blanket,  and  protected  the  surface  from  further  chilling 
radiation.  This  idea  seemed  to  be  supported  by  the  practice  in  vogue 
in  the  United  States  of  making  an  artificial  screen  of  smoke  to  cover  the 
fruit  trees  as  a  protection  against  frost  on  a  clear  night,  but  in  a  letter 
Mr.  J.  Aitken,  F.R.S.,  who  has  given  very  careful  attention  to  the 
subject,  demurs  to  the  idea  that  the  fog  layer  prevents  further  cooling. 
If  I  understand  his  meaning  correctly  the  fog,  or  the  upper  part  of  it, 
radiates  the  heat  instead  of  the  surface*  and  the  cooling  goes  on.  It 
would  add  immensely  to  our  information  if  we  could  find  out  what 
really  happens  when  the  sun  shines  on  the  fog  layer.  It  may  be  taken  as 
determined  from  meteorological  observations  that  where  fog  is  persistent 
throughout  the  day  the  temperature  remains  low,  while  the  air  of  the 
neighbouring  places  free  from  fog  gets  warmed  by  the  sun.  Why  the 
sun's  heat  does  not  dissipate  the  fog  upon  which  it  shines  is  one  of 
the  unsolved  problems  of  this  interesting  subject. 

Again,  we  can  suggest  a  speculative  explanation  of  the  persistence  of 
fog  in  London,  though  until  it  can  be  examined  by  observation  it  must 
remain  only  a  speculation.  The  explanation  is  suggested  by  the  char- 
acter of  early  morning  fogs  that  often  occur  in  London.  We  find  them 
even  at  9  o'clock  in  the  morning  in  October  as  white  country  fogs, 
particularly  thick  in  or  near  the  open  spaces.  But  they  probably  have 
little  vertical  depth.  The  fog  is  carried  in  shallow  layers  of  cold  air. 
Over  the  top  of  it,  probably,  at  that  hour  of  the  morning,  is  a  layer 
of  warmer  smoky  air  that  has  been  sent  out  from  the  London  chim- 
neys. This  upper  layer  may  take  up  some  of  the  sun's  heat  and  dissi- 
pate its  influence  upon  the  flood  of  cold  fog-laden  air  that  reaches  up 
up  to  or  a  little  above  the  house-tops.  We  are  pushed,  therefore,  towards 
the  inquiry  whether  the  atmosphere  of  London  has  any  special  effect  upon 
the  heating  power  of  sunshine.  This  is  a  question  that  can  be  easily 
answered  from  the  report  of  the  fog  inquiry.  The  figures  are  given  as  a 
frontispiece  to  the  final  report  where  the  results  of  the  sunshine  recorders 
at  Westminster,  Bunhill  Row,  and  Kew  are  compared  with  those  for  the 
outside  country.  The  recorders  work  by  the  burning  of  a  card  through 
the  convergence  of  the  sun's  rays,  so  that  they  are  just  of  the  kind  to  give 
us  the  answer  to  the  question  we  have  put.  The  figures  are  eloquent 
enough.     Bunhill  Row  loses  83  per  cent,  of  the  burning  power  of  the 
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December  sun,  Westminster  61  per  cent,  Kew  15  per  cent.  The  Janoary 
figures  tell  a  similar  tale,  so  that  we  may  be  quite  sure  that  if  the  sun  has 
any  substantial  power  of  dissipating  early  morning  fog,  the  smoke  of  the 
London  atmosphere  must  seriously  interfere  with  its  effect. 

However  eloquent  the  figures  may  be,  an  actual  comparison  of  the 
records  is  even  more  so.  I  have  therefore  had  a  diagram  prepared,  show- 
ing the  daily  records  of  sunshine  at  Bunhill  How,  Westminster,  and 
Cambridge  for  last  December.  They  show  a  point  which  is  not  fully 
represented  by  the  figures,  namely  that  the  sunshine  that  is  measured  is 
less  strong  in  the  smoky  districts  than  elsewhere,  and  they  afford  very 
clear  evidence  of  the  interference  with  the  sun's  power  of  dissipating  fog. 

There  are  other  points  about  London  fog  which  await  further  investi- 
gation ;  for  example,  the  peculiar  manner  in  which  the  density  varies  from 
place  to  place,  and  the  sudden  local  changes  from  light  to  darkness  and 
back  again.  These  are  peculiar  to  town  fogs,  and  must  depend  upon  some 
processes  which  might,  perhaps,  be  observed  from  a  balloon  above  the  fog, 
but  at  which,  in  the  present  state  of  our  knowledge,  we  can  only  guess. 
Possibly  they  are  connected  with  the  general  indraft  of  air  towards  London 
daring  fogs  which  was  indicated  both  by  Captain  Carpenter  and  Mr. 
Lempf ert,  confirming  the  suggestion  which  had  already  been  put  forward 
by  the  Hon.  RoUo  Russell,  but  their  connection  with  smoke  is  quite  un- 
determined 

In  so  far,  therefore,  as  anyone's  action  in  regard  to  the  smoke  question 
may  depend  upon  the  effects  of  smoke  on  the  f  i*equency  or  intensity  of 
fog,  it  would  appear  from  such  evidence  as  we  possess  that  the  abolition 
of  coal  smoke  would  cut  off  twenty  per  cent,  of  fogs  altogether,  that  it 
would  add  most  materially  to  the  power  of  the  sun  to  dissipate  fogs  and 
thus  indirectly  reduce  their  duration.  The  abolition  of  the  dirt  and  the 
restoration  of  something  like  our  natural  heritage  of  daylight  would  be 
incidental  advantages  by  no  means  unworthy  of  consideration. 
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OBITUABY. 


H.   H.   COLLINS,  F.R.LB.A. 

(fellow,  and  member  of  council.) 

By  the  death  of  the  late  Mr.  Hyroan  Henry  Collins,  the  Institute  has 
lost  a  Member  of  Council  who  has  been  identified  with  the  work  of  the 
Institute  and  of  its  predecessor  since  1880,  at  which  date  he  was  elected 
a  Fellow  of  the  Sanitary  Institute  of  Great  Britain.  He  became  a 
Member  of  Council  in  1881 ;  he  served  on  the  Special  Committee  to 
arrange  a  meeting  at  the  Mansion  House  in  connection  with  the  Parkes 
Museum  and  was  present  at  the  meeting  in  February,  1885.  When  the 
Sanitary  Institute  was  incorporated  in  1889  he  was  elected  a  Member 
of  Council,  and  served  in  that  capacity  up  to  the  time  of  his  death.  He 
was  for  some  time  Chairman  of  the  Finance  Committee,  and  of  the 
Parliamentary  Committee. 

Mr.  Collins  had  been  in  practice  as  an  architect  for  nearly  fifty  years. 
He  was  a  Fellow  of  the  Royal  Institute  of  British  Architects,  a  Fellow 
of  the  Surveyors'  Institute,  and  District  Surveyor  for  the  Eastern  Division 
of  the  (^ity  of  London.  As  an  architect  he  had  an  extensive  practice  in 
all  kinds  of  buildings'. 

Mr.  Collins  was  one  of  the  early  pioneers  of  sanitary  reform,  and  was 
a  very  active  member  of  the  Social  Science  Association  and  the  National 
Health  Society.  lie  at  all  times  took  the  keenest  interest  in  the  work  of 
The  Royal  Sanitary  Institute,  and  his  great  experience  and  wise  counsel 
were  of  exceeding  value  to  his  colleagues,  who  have  expressed  their  sense 
of  their  loss  in  a  vote  of  condolence  sent  to  his  family. 

£.  T.  H. 
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NOTES    FKOM   THE    BEPOKTS   OF   THE 
MEDICAL    OFFICEBS   OF   HEALTH. 


BUILDING  A  SEWER  IN  LOOSE   SAND. 

£xtract  from  the  Report  of  the  Medical  Officer  of  Health  for  Poplar  for  1904, 

F.  W.  Alexander,  m.u.c.s.,  d.p.h. 

The  following  accouDt  of  the  construction  of  a  sewer  under  considerable 
engineering  difficulties  is  worthy  of  the  attention  of  those  who  are  studying 
practical  hygiene : — 

In  his  report  the  Borough  Surveyor  stated  that  the  construction  of  new 
sewers  for  the  Isle  of  Dogs  was  necessitated  by  the  frequent  flooding  of  the 
basement  floors  of  many  premises  in  Cubitt  Town,  on  account  of  the  old  sewers 
hftTing  been  insufficiently  deep  to  allow  of  an  adequate  fall  being  given  to  the 
drain  from  the  premises.  In  addition  to  this,  however,  the  old  sewers  were 
found  to  be  in  a  very  defective  condition,  and  far  from  watertight.  When 
it  is  known  that  the  London  County  Council  liave  to  deal  \nth  the  whole  of 
the  sewage  of  this  area  by  pumping  at  Abbey  Mills,  the  importance  of  this 
in  such  water-logged  strata  as  exists  in  the  Isle  of  Dogs  can  be  readily 
imagined. 

In  October,  1902,  the  Council  approved  a  scheme  presented  by  me  for  the 
(construction  of  new  32-inch  by  48-inch  egg-shaped  sewers  composed  of  bricks 
and  concrete,  and  18-inch  and  24-inch  circular  stoneware  pipe  sewers  surrounded 
by  concrete.  The  estimated  cost  was  £16,820,  but  this  was  subsequently  in- 
creased to  £18,520  before  the  commencement  of  the  work,  to  suit  the  require- 
ments of  the  L.C.C. 

Tlie  work  was  commenced  on  26th  January,  1903,  at  the  lowest  point,  viz., 
tlie  junction  with  the  Manchester  and  East  Ferry  Eoads,  where  the  connection 
with  the  L.C.C.  sewer  was  made. 

During  the  progress  of  the  work  either  ballast  or  clay  was  encountered  in 
the  lower  strata  until  a  point  100  feet  north  of  Marshfield  Street  was  readied. 
There,  however,  and  onwards  the  lower  strata  proved  to  be  of  mnning  sand,  on 
which  it  was  impossible  to  construct  a  sound  sewer.  The  depth  of  this  sand 
varied  from  3  feet  6  inches  to  5  feet  to  the  solid  bottom  below  the  level  of  the 
foundation  of  the  sewer,  and  this,  consequently,  necessitated  eitlier  sheet  piling 
and  excavation  or  open  piling  with  square  piles.  The  latter  method  was  adopted, 
the  piles  being  driven  through  the  loose  sand  and  firmly  imbedded  in  a  solid 
foundation.     It  was  found  that  as  tlie  numerous  piles  were  driven  do\\  n  the 
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water  was  excluded,  and  what  was  previously  Ioohi^  wet  sand  became  a  compact 
mass  and  formed  an  excellent  bottom  to  build  upon. 

A  departure  had  to  be  made  from  this  method  of  obtaining  a  firm  bottom  on 
proceeding  further,  on  account  of  the  sand  containing  too  large  a  proportion  of 
silt  to  allow  of  its  compression.  It  was,  therefore,  decided  to  drive  piles  as  usual 
and  place  longitudinally  on  the  top  thereof  50-lb.  steel  rails,  fish-plated,  bolted 
and  brogged  on  to  the  piles.  On  these  rails  when  fixed  in  position  3-inch  York 
stone  slabs  were  placed,  and  on  the  stone  the  invert  blocks  were  laid,  the  sewer 
being  then  built  up  in  the  ordinary  fashion.  In  places  the  strata  of  silt  ran 
higher,  and  in  such  cases  the  sloppy  silt  was  entirely  removed  and  hardcore  and 
cement  concrete  substituted. 

A  length  of  over  1,000  yards  was  dealt  witli  either  in  one  or  other  of  the 
methods  above  described,  and  many  other  difficulties  overcome.  Some  idea  mav 
be  formed  of  these  when  I  mention  tliat  throughout  the  whole  length  of  the 
works  not  more  than  200  yards  proved  sufficiently  good  to  build  upon  viithout 
special  treatment. 

The  total  cost  of  the  work  has  been  £21,231  8s.  8d.,  and  the  estimate, 
together  with  a  supplementary  estimate  of  £2,000  put  forward  during  the 
progress  of  the  work,  amounted  to  £20,520.  £11,539  148.  9d.  has  been  paid  in 
bilges,  and  the  Establishment  charges  included  in  the  above  cost  amounted  to 
£1,154. 

The  following  information  iis  to  the  length  of  sewers  and  quantities  oF 
material  used  may  be  of  interest : — 

Length  of  brick  sewer  constructed  . .  4,590  feet. 
Length  of  18-inch  pipe  sewer  laid  . .  3,336  feet. 
Length  of  24-inch  pipe  sewer  laid     . .        950  feet. 
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CONFERENCE  ON   SMOKE   ABATEMENT. 

Wednesday^  December  13th,  1905". 
Subjhct:  ^^  domestic  SMOKE  ABATEMENT/" 


ADDEESS 

By    SIR    GBORO-B    IjIVBSEY,    MI.Inst.C.B.,    M.T.M.B 


TO  induce  an  individual  to  change  a  long-fixed  habit  or  practice  is  a 
very  difficult  matter,  unless  it  can  be  shown  to  be  decidedly  to  his 
interest  and  advantage.  To  change  the  habit  or  practice  of  the  inhabi- 
tants of  a  great  city  can  only  be  undertaken  by  enthusiasts,  who  must  be 
gifted  with  exhaustless  patience  and  perseverance,  for  at  the  best  they 
cannot  hope  to  see  anything  but  a  very  gradual  change.  But  there  is 
hope  for  London ;  the  abatement  of  its  smoke  has  begun.  To  estimate 
the  proportion  of  the  smoke  of  London  due  to  domestic  fires  is  impossible. 
It  18  certainly  very  large  and  greatly  in  excess  of  that  produced  by  fac- 
tories, etc.  On  a  still  day  even  a  few  cottages  will  fill  a  country  valley 
with  smoke,  as  I  once  saw  with  astonishment;  and  I  often  see  from  a 
liillside  overlooking  the  lower  part  of  a  town  the  great  amount  of  smoke 
from  a  few  hundreds  of  small  houses.  In  fact,  if  domestic  smoke  could 
be  abolished,  that  from  factories  would  be  found  to  be  \&8S  than  is  com- 
monly supposed,  and  would  cause  little  trouble.  Gaseous  firing,  the  gas 
engine,  and  the  dynamo  are  potent  agents  for  the  diminution  of  factory 
smoke. 

I  can  only  suppose  that  my  connection  with  the  supply  of  gas  in 
London  is  the  reason  why  I  have  been  asked  to  occupy  the  honourable 
position  of  chairman  at  to-day's  Conference,  in  order  that  the  information 
bearing  on  smoke  abatement  possessed  by  the  gas  companies  might  be 
given,  and  possibly  some  indication  of  further  steps  in  the  direction  of 
gaseons  fuel  that  may  be  taken.  If  (and  it  is  certainly  a  big  if)  a  suitable 
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gaseous  fuel,  at  a  low  price,  could  be  substituted  for  the  bituminous  coal 

now  used  so  largely,  the  trouble  would  be  ended.     The  improvement  that 

has  taken  place  during  the  last  twenty  years,  much  more  in  the  later  than 

in  the  earlier  ten  years,  is  due  to  the  substitution  of  gas  for  coal  by  the 

general  adoption  of  gas  cooking  stoves  by  all  classes,  and  particularly  the 

wage-earners.     The  smoke  from  cooking  is  an  old  source  of  trouble,  for 

the  other  day  I  found  these  quaint  lines : — 

.    ,  "  Observe  how  the  chimneys,        -    »  /, 

Do  smoke  all  about ; 
The  cooks  are  providing 
For  dinner  no  doubt." 

From  Poor  Kohin^s  Almanack  (1695). 

The  following  figures  will  show  how  this  source  of  smoke  is  being 
diminished.  I  have  been  obligingly  furnished  by  my  friends,  Mr.  Watson, 
the  General  Manager  of  the  Gas  Light  Company,  and  Mr.  Stanley  Jones, 
Engineer  of  the  Commercial  Gas  Company,  with  tbe.number  of  cooking 
stoves,  etc.,  so  far  as  is  known  to  them.  I  only  give  the  statistics  for  the 
three  Metropolitan  companies,  but  all  the  suburban  companies  are  working 
on  the  same  lines.  Within  the  last  ten  or  twelve  years,  by  the  introduc- 
tion of  the  penny-iii-the-slot  meter,  almost  the  whole  of  the  wage-earning 
classes  of  London  have  been  supplied  with  gas,  whereas  previously  not 
one  in  a  hundred  used  gas,  for  which  there  were  tWo  reasons,  the  cost  of 
fitting  up  their  houses  and  the  periodic  collection  of  the  gas  accounts. 
The  gas  companies  now  fit  up  the  houses  and  tenements,  providing  meter, 
cooking  stote,  pipes,  fittings,  and  burners;  all,  including  the  gas,  being 
paid  for  by  the  pennies  put  into  the  meter. 

Cooking  Stoves  in  use  in  the  Districts  of  the  Three '  Metropolitan 

Gas  Companies. 


t    *• 

Ordinary 
ConBamers. 

Cooking 
Stoves. 

Slot  Met«r 
Consilniera. 

2I4>961 

Cooking 
Stoves. 

1 
The  Gas  Light? 

2o2,t>73       101,545  =  40% 

164i699  =  76  % 

South  Metropolitan 

108,305    1    82,370  =  76% 

188,729; 

161,344  =  85  % 

•Commercial         

25,000 

9,000  =  36  % 

45,000 

28.450  =  63  % 

Totals     

385,578 

192,915  =  50  % 

44^,1890     !  354,493  -  79  % 

:....•' 

Total  ConHumera. 
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•  "  1     •                1 
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385,578 
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Cirand^rdial"    /..        ... 
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'   i                  ..I    , 

547,* 
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These  figures  are  an  under-statement,  being  only  those  known  to  the 
gas  companies  as  stoves  let  on  hire  or  sold  to  consumers ;  but  some 
<!onsmners  have  purchased  stoves  of  the  makers.  It  will  therefore  be  safe 
to  say  that  of  the  834,000  consumers  supplied  with  gas  by  these  three 
companies,  about  70  per  cent.,  or  584,000  use  gas  stoves  for  cooking. 
The  only  reason  why  it  is  not  100  per  cent,  in  the  case  of  the  slot-meter 
consumers  is  that  in  a  certain  number  of  their  habitations  a  cooker  cannot 
■be  fixed,  sometimes  because  there  is  no  place  for  it  and  in  other  cases 
because  the  landlords  will  not  permit  it.  One  of  the  greatest  and  best  of 
the  philanthropic  trusts  for  a  long  time  refused  permission  to  fix  a  stove 
in  their  buildings,  and  now  that  objection  has  been  overcome  it  is  foimd 
that  in  a  large  proportion  of  their  tenements  there  is  no  place  for  the  gas 
<r()oker,  they  having  provided  good  ordinary  ranges  to  bum  solid  fuel. 

From  the  Kin^s  palace  to  the  cottage  or  the  small  tenement  of  the 
workman,  from  the  small  room  occupied  by  a  single  man  or  woman  to  the 
largest  business  and  other  establishments  where  hundreds  are  fed  daily, 
gas  is  used  for  cooking.  The  demand  for  gas  cookers  is  still  maintained, 
the  three  companies  supplying  not  less  than  700  to  800  a  week;  and  if 
the  other  companies  in  the  immediate  suburbs  are  included,  the  new 
cookers  fixed  in  all  London  must  average  about  1,000  a  week.  Substitute 
coal  for  all  this  gas  and  what  would  be  the  condition  of  London  i 

But  this  result  has  been  obtained  by  slow  degrees.  The  first  intro- 
<lucer8  of  gas  stoves  were  the  late  Mr.  Sharp,  of  the  Southampton  Gas 
i  ompany,  I  think  in  the  forties,  and  shortly  afterwards  the  late  Mr. 
Goddard,  of  Ipswich,  the  father  of  the  Member  of  Parliament  for 
that  borough.  Prior  to  1850  the  cooking  in  my  father's  house  was  done 
by  gas,  but  only  by  very  slow  degrees  did  it  become  general.  For  ^bout 
thirty  years,  and  in  some  places  longer,  the  gas  companies  left  the  intro- 
duction of  cooking  stoves  to  the  makers  and  to  the  consumers,  who  had  to 
purchase  them  outright,  with  the  result  that  comparatively  few  came  into 
use.  It  is  to  the  system  of  letting  on  hire  at  a  quarterly  rental  to  ordinary 
consumers  and  to  the  supply  of  stoves  with  the  slot  meters  that  the 
present  position  is  due.  I  am  afraid  I  cannot  say  that  the  question  of 
smoke  abatement  has  had  anything  whatever  to  do  with  it.  The  gas 
I'ompanies  simply  desired  to  increase  their  business,  and  the  consumers 
found  it  advantageous  to  use  gas  for  cooking ;  the  necessary  facilities  ' 
were  given  and  that  is  all.  It  will  be  no  departure  f rcHn  truth  to  say  that 
not  a  single  gas  cooking  stove  has  been  fixed  with  th^  object  of  preventing 
smoke;    in  fact,  that  worthy  object  has  never  been  considered  by  the'. 
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parties,  but,  A^y,  pre&to !  it  has,  so  far  as  cooking  is  concerned,  been 
accomplished. 

There  remains  a  more  difficult  task  for  the  advocates  of  smoke  abate- 
ment, on  which,  if  they  are  to  succeed,  they  must  concentrate  their 
attention.  The  domestic  fire  used  for  heating  is  the  problem.  It  needs 
extreme  care,  suitable  appliances  and  expert  knowledge  to  bum  bituminous* 
coal  in  a  steam  boiler  or  factory  furnace  generally,  without  smoke.  It  is 
vain  to  expect  such  a  combination  in  the  case  of  the  domestic  fire,  though 
it  may  be  improved.  The  main  hope,  therefore,  lies  either  in  smokeless 
solid  fuel  or  gaseoas  fuel  of  some  kind.  The  only  solid  smokeless  fuels  at 
present  available  are  anthracite  and  coke.  The  former  is  not  burnt  in 
the  ordinary  domestic  grate,  and  although  the  latter  can  be  so  burnt  it 
has  not  been  extensively  adopted,  except  in  small  houses,^  and  not  by  any 
means  generally.  Coke,  no  doubt,  is  best  when  used  in  close  stoves,  and 
is  very  effective,  and  the  same  may  be  said  of  anthracite.  Abroad,  close 
stoves  are  common,  but  England  will  have  none  of  them  for  the  heating 
of  sitting-rooms. 

We  have  been  too  long  used  to  the  cheerful  open  fire  (which,  ii> 
addition  to  its  cheerfulness,  serves  another  most  useful  purpose,  as  a  venti- 
lator) to  give  it  up  without  good  reason.  Constructed  as  our  house* 
usually  are,  we  Iiave  to  depend  for  ventilation  on  the  chunney,  I  have 
had  a  number  of  experiments  made  in  eight  rooms,  which  show  that 
in  ordinaiy  dwelling-houses  the  chimney,  when  the  fire  is  burning,, 
will  take  away  about  five  times  the  cubical  contents  of  the  room  in  atv 
hour,  in  some  cases  slightly  less,  and  in  others  considerably  more,  the 
range  being  from  7,400  cubic  feet  an  hour  in  a  cottage  bedroom  (cubic- 
contents  about  1,000  feet  and  a  chimney  10  feet  high)  to  17,200  in  that 
of  an  ordinarv-  dwelling-house,  in  a  sitting-room  of  2,104  cubic  feet 
contents.  In  this  case  the  chimney  is  46  feet  high  above  the  fireplace^ 
The  lowest  ratio  in  the  eight  experiments  was  five  times,  and  tire  highest 
about  ten  times  the  quantit}*^  of  air  equal  to  the  cubical  contents  of  the 
room  in  an  hour,  that  Is  where  a  fire,  in  some  cases  a  gas  fire,  was  burning* 
In  one  room  of  the  cottage  where  there  was  no  fire  there  was  no  measure- 
able  draught  up  the  chimney.  The  air  in  a  room  with  the  window  shut 
is  not  so  fresh  in  the  summer  as  in  the  winter,  owing  to  the  absence  of  the 
fire  to  create  a  draught  up  the  chimney.  The  great  importance  of  a  good 
draught  up  the  chimney  is  therefore  cleiar,  and  is  a  justification  for  the 
open  fire  against  the  closed  stoves.  Gas  fires  are  often  so  placed  as  to 
nartially  blo(»k  up  the  chimney  and  thus  clieck  the  flow  of  air,  which  i&- 
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probably  the  i*eason  why  (*omplaints  are  sometimes  made  against  them. 
Thisy  however,  can  be,  and  is,  in  many  cases,  avoided.  The  chief  objec- 
tion to  gas  for  heating  is  that  it  is  more  costly  than  coal  when  the  fire  is 
required  throughout  the  day.  Therefore  the  inhabitants  of  our  towns  will 
not  adopt  gas  generally,  even  to  please  the  Smoke  Abatement  Society. 
Give  them  heating  as  efficient,  as  convenient,  and  as  cheap  as  the  coal  fire, 
and  they  will  in  time  (for  the  householder  is  very  conservative)  adopt  gas 
generally.  As  to  convenience  and  cleanliness  in  the  house,  gas  has  a 
great  advantage  over  coal,  which  b  one  point  in  its  favour.  And  for 
efficiency  and  ventilation  it  can  hold  its  ground,  but  its  price  is  the 
crucial  point.  It  is,  however,  used  more  extensively  than  is  generally 
supposed.  The  exact  number  of  gas  fires  in  use  can  only  be  estimated, 
because  in  the  majority  of  cases  they  are  purchased  by  the  consumers. 
The  South  Metropolitan  Company  have  19,765  on  hire,  but  this  is  no  mea- 
sure of  the  total.  A  canvass  has  been  made  in  a  number  of  streets,  mostly 
of  private  houses,  with  the  result  that  38  per  cent,  of  the  ordinary  con- 
sumers have  gas  fires  in  their  houses,  with  an  average  of  two  fires  to  each 
house. 

The  following  is  the  list  of  the  places  canvassed : — 


PUee. 

Number 

of 

House* 

Cfto- 

VMMd. 

Xumber  of 
Um  Fires. 

Number  of 

incandesoent 

Burners. 

Number 
of  Con- 
fiumers 

Con- 
•amera. 

Fires. 

Con- 
suBoera. 

Burners. 

3.')6 
365 
250 
235 
342 
271 
571 
420 
253 
268 
467 
189 
133 

using 
Cooking 
StOTes. 

ILenningtOD  Park  Road       

Narbonne  Avenue,  S.W 

Btunt  Aah  HilL  &B. 

Stoekwell  Ftok  Road          

Gunberwell  Grove 

Wiekbam  Roid,  Brocklcrv 

Louisville  Road,  Upper  Tooting    . . 
Norwood  Road 

New  Ooas  Road       

Wrotte^  Read,  Plmnttead 

Maryon  Road,  Woolwich     

Lee  Road        

Trinity  Street,  Sonlbwark 

93 

luo 

78 
68 
63 
62 
123 
98 
60 
72 
88 
74 

as 

27 
37 
52 
22 
24 
38 
41 
39 
14 
27 
25 
30 
3 

379 

46 

45 

124 

37 

42 

lOO 

88 

43      1 
42 
94 
3 

77 
96 
53 
48 
53 
38 
115 
83 
54 
62 
74 
.  48 
28 

71 
96 
44 
57 
41 
34 
106 
78 
42 
63 
76 
36 
17 

997 

770 

829 

4,109 

761 

38% 

Average 
2toeach 

1 

83% 

Average 
5  to  each 

76% 

The  great  desideratum  for  smoke  abatement  is  cheap  gaseous  fuel. 
Fortunately  illuminating  gas,  thanks  to  the  Welsbach  mantle,  is  no  longer 
r,  heating  power  being  the  only  requirement.     To  use  gas  with  a 
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luminous  flame  burner  is  now  nothing  less  than  unjustifiable  extravagance. 
As  shown  in  the  above  table  over  80  per  cent,  of  the  consumers  use  the 
mantle,  and  in  a  short  time  it  is  hoped  that  it  will  be  as  difficult  in 
England  as  it  is  in  Germany  to  find  a  flat  flame  burner  in  use. 

This  being  the  position,  there  is  no  real  obstacle  to  the  supply  of  one 
quality  of  gas  for  all  purposes.  Prior  to  the  introduction  of  the  mantle  it 
was  held  that  if  fuel  gas  were  wanted  it  would  have  to  be  supplied  in 
separate  mains,  and  this  would  have  been  impracticable.  There  is  not 
room  in  the  roadways  for  another  complete  set  of  large  gas  mains.  Now. 
however,  an  eight-candle  gas  would  answer  all  purposes*  An  entirely 
non-luminous  gas  would  do  but  that  there  are  passages  and  cellars  and 
other  out-of-the-way  places  where  a  small  light  is  necessary,  and  this  can 
be  better  obtained  by  an  ordinary  burner  than  by  the  use  of  a  mantle. 

There  are,  however,  two  difficulties  in  the  wav*  In  London  the  Count\ 
Council  have  put  every  possible  obstacle  in  the  Avay  of  all  the  gas  com- 
panies' efforts  to  obtain  Parliamentary  sanction  to  reduce  illuminatin*^ 
power,  and  in  the  meantime  the  production  of  cheap  gas  suitable  for  «1 1 
purposes  is  delayed.  This  struggle  began  in  1900  and  is  still  going  on  ;  *iv 
notable  advance  having  recently  been  made  in  the  shape  of  a  just  method 
of  testing  gas.  For  nearly  forty  years  have  the  companies  been  subjected 
to  a  system  of  testing  that  entailed  enormous  expense  and  constant 
worrying  anxiety,  with  no  advantage  to  the  public.  This  great  waste  of 
the  money  of  the  consumers  and  ratepayers  is  due  to  the  mistaken  idea  of 
the  London  County  Council  tliat  every  proposal  of  the  gas  companies 
must  be  at  variance  with  tlie  public  interest.  The  gas  companies  have  !)<► 
monopoly  now,  l)ut  are  subject  to  fierce  competition.  If  they  do  not 
supply  the  article  the  consumers  want  they  lose  business.  The  restrictions 
imposed  by  Parliament  (when  they  had  an  absolute  monopoly  and  gas  was 
the  only  practicable  artificial  light,  the  choice  being  between  ordinary 
tallow  candles,  or  oil  at  from  5s.  to  7s.  a  gallon)  are  now  not  only  useless 
but  mischievous,  because  they  stand  in  the  way  of  the  production  of  cheap 
gaseous  fuel,  w-hich  i  believe  to  be  the  great  desideratum  for  the  preven- 
tion of  smoke. 

The  second  difficulty  is  that  we  have  not  yet  found  the  gaseous  fuel 
suitable  for  the  purpose,  which  can  only  come  by  slow  degrees.  We  want 
freedom  to  work  in  that  direction.  The  just  method  of  testing  mentioned 
above,  to  come  into  force  in  the  New  Year,  will  give  us  a  certain  measure 
of  freedom  to  start  towards  the  goal  of  a  cheap  fuel  gas. 

It  is  in  these  means  that,  in  my  opinion,  lies  the  best  hope  of  succ^'is 
in  the  abolition  of  smokci     It  caii  come  only  by  providing  the  public '^^iffk 


Sir  George  Livesey. 


iid 


means  to  supply  their  needs  for  heat  and  ligiit  that  will  suit  them  better 
than  those  at  present  available.  The  domestic  fire  is  the  point  to  attack, 
and  this  will  not  be  given  up  for  sentimental  reasons.  No  householder 
will  give  up  his  coal  fire  simply  to  prevent  a  smoky  atmosphere,  but  if  an 
eflBcient  and  cheap  substitute  can  be  found  then  a  gradual  change  will  be 
made.  legislation  to  control  the  householder  in  this  matter  is  futile,  and 
I  hope  The  Royal  Sanitary  Institute  and  the  Smoke  Abatement  Society 
will  not  follow  the  Socialists  in  the  belief  that  everything  can  be  done  by 
Acts  of  Parliament.  As  much  freedom  as  possible  is  what  we  want  if  we 
are  to  progress ;  but  put  not  trust  in  legislation,  which  means  restriction. 
The  boy  who  sard  that  pins  had  saved  many  lives  explained  that  it  was  by 
people  not  swallowing  them,  and  in  like  manner  Parliaiment  d6es  a  great 
deal  of  good  by  not  passing  many  of  the  Acts  introduced  every  Session, 
and  as  many  of  those  now  on  the  Statute  Book  are  productive  of  harm. 
Parliament  might  be  much  woree  employed  than  in  repealing  those  that 
are  unnecessarv  and  mischievous. 
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THE    ABATEMENT    OF     SMOKE     PROM 

PBIVATE   HOUSES. 

13y    H.     A.     DKS    VCiiCX.     M.D. 


THE  five  million  inhabitants  of  London  are  each  and  all  adversely 
affected  by  the  smoke  which  thickens  our  atmosphere  from  one 
year's  end  to  another ;  and  what  then  is  the  reason  why  so  few  can  be 
induced  to  join  the  smoke  abatement  crusade  when  all  would  be  the 
gainers  thei*eby  ?  I  think  it  is  this.  For  more  than  five  hundred  years 
coal  has  been  brought  to  London  for  consumption  in  fires,  and  for  all 
that  length  of  time  smoke  has  been  added  to  the  atmosphere ;  and  it 
was  not  imagined  that  the  amount  of  smoke  could  be  diminished  either 
from  factory  or  domestic  chimneys,  and  no  other  satisfactory  method  of 
heating  was  tried  or  perhaps  known.  The  impression  was  that  heat 
must  be  produced ;  coal  is  the  only  source  of  our  heat;  smoke  is  a  neces- 
sary result  of  coal-burning. 

It  is  my  duty  to  point  out  some  means  by  which  smoke  from  private 
houses  can  be  avoided.  In  the  majority  of  English  houses,  the  cooking  is 
still  done  by  coal  in  an  open  fire,  and  sitting-rooms  and  bedrooms  are 
heated  in  a  similar  manner ;  while  most  people  would  consider  it  an  act  of 
tyranny  if  they  had  to  change  their  ways,  which,  if  they  are  dirty  and 
ineflScient^  do  not  seem  to  them  very  costly. 

To  see  what  could  be  done  to  improve  coal  fires,  the  Coal  Smoke 
Abatement  Society  (to  whom  every  assistance  was  given  by  His  Majesty's 
Office  of  Works)  carried  out  two  series  of  tests,  see  The  Lancet  of 
May  10th,  1902,  and  February  20th,  1904.  A  further  and  much  larger 
series  has  just  been  carried  out  in  the  new  Government  offices  in  Great 
George  Street,  under  the  superintendence  of  Sir  Henry  Tanner  (principal 
architect  to  H.M.  Office  of  Works)  in  conjunction  with  a  small  sub-com- 
mittee of  the  Coal  Smoke  Abatement  Society.  Broadly  speaking,  it  ma}'  be 
said  that  there  is  no  such  thing  as  a  smokeless  open  coal-fire,  but,  under 
efficient  management,  there  are  vast  differences  in  the  smokiness  of  fires, 
those  which  give  the  ^^reatest  amount  of  heat  for  the  least  amount  of  coal 
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consumed  emit  the  smallest  amount  of  smoke,  and  therefore  efficient  coal 
fires  are  to  a  certain  extent  smoke  abaters. 

If  you  want  your  atmosphere  cleared  of  smoke,  you  will  have  to  give 
up  the  use  of  crude  bituminous  coal  and  to   use  some  of  its  products, 
such   as   gas   or  electricity,  or  some   smokeless  fuel.     Our   cooks  have 
already  found  out  that  a  gas-kitchener  is  essential,  and  have  discovered 
its  advantages.      But,   unfortunately,   smoke   is   still  emitted  from  the 
kitchen-chimney,  for  in  all  moderately  large  houses  it  is  necessary  to  have 
a  hot-water  system  as   well,  and   in   most  houses  the   old  coal-range  is 
lighted  for  this  purpose.     Eight  years  ago  I  installed  a  coke-boiler,  which 
has  given  a  magnificent  hot-water  supply  throughout  the  house  at  a  tem- 
perature of  about  170**  F.,  and  the  supply  has  been  so  plentiful  that  I 
have  been  enabled  to  put  on  three  hot-water  radiators  in  passages.     The 
cost  of  this  system  is  from  Is.  3d.  to  2s.  a  week,  depending  mostly  on 
the  price  of  coke.     If  a  gas-cooker  and  a  coke-boiler  were  installed  in 
all  the  houses  in  London,  the  greater  part  of  the  smoke  from  private 
houses  would  be  prevented.    When  we  come  to  the  sitting-  and  bed-rooms 
our  problem  becomes  easier :  I  myself  have  a  gas  log  fire  in  my  consulting- 
room^  an  anthracite  closed  stove  in  my  dining-room,  an  open  coal  fire  (the 
Florence  grate)  in  my  morning-room,  and  gas  fires  in  my  bed-rooms. 
The  objections  made  to  gas  fires  are  the  reputed  drying  of  the  atmosphere, 
the  sentimental  points  that  they  are  not  so  pleasant  to  look  upon,  and 
that  they  cannot  be  poked  I     The  last  is  trivial,  but  the  second  has  some 
force,  on  account  of  the  pleasant  sensation  from  the  sight  of  a  bright- 
burning  coal  fire.     The  first  objection  is  a  real  one,  if  true.     I  find  that 
with  a  gas-fire  in  a  room  with  no  ventilation,  a  peculiar  sensation  of  dry- 
ness is  produced,  but  that  it  is  readily  removed  by  opening  the  window  an 
inch  or  two.     This  is  therefore  an  advantage,  and  not  a  draw-back ;  and 
there  is  certainly  less  draught  in  a  room  with  a  gas  fire  than  in  one  with  a 
coal  fire. 

The  Lancefs  article  of  November  26th,  1893,  on  heating  and  cooking 
by  gas,  unhesitatingly  recommended  gas  for  both  purposes.  It  takes  for 
granted  that  a  gas-fire  dries  a  room  more  than  a  coal-fire,  and  states 
that  this  can  easily  be  altered  by  the  use  of  a  bowl  of  water.  But 
the  drying  of  the  atmosphere  was  not  proved  by  analysis,  and  it  has 
since  been  denied  by  competent  authorities.  I  think  that  it  is  a  subject 
which  the  gas  companies  might  profitably  take  in  hand.  Whenever  a 
complaint  is  made  as  to  fumes  or  dryness  from  a  gas-fire,  an  analysis 
should   be  made  of  the  atmosphere  of  the  room  and  the  gases  in  the 
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chimney,  and  I  feel  no  doubt  that  we  should  soon  be  at  the  bottom  of  tlii^ 
frequent  cause  of  disparagement  of  gas-fires.  With  regard  to  cost,  in  my 
own  house  cooking  by  gas  is  slightly  (ten  per  cent,  or  less)  dearer  than  by 
coal ;  I  append  some  figures  showing  the  enormous  increase  in  the  employ- 
ment of  gas-stoves  during  the  last  ten  years;  since  small  consumers  and 
poorer  people  are  using  them  more  and  more.  A  lady  wTites  to  me 
that  she  oft^n  goes  to  bed  without  food,  rather  than  go  to  the  exertion 
of  lighting  her  coal-fire.  On  my  advice  she  installed  a  penny-in-the-slot 
;jjas  stove,  and  besides  the  comfort,  finds  it  much  cheaper  than  coal,  costing 
on  an  average  Is.  2d.  a  week,  against  Is.  8d.  for  coals.  Messrs.  Lyons, 
the  well-known  restaurateurs,  spend  £10,000  per  annum  on  gas  for 
cooking. 

Electric  heaters,  anthracite -stoves  open  or  closed,  coke  and  other 
smokeless  fuels,  are  also  available  for  sitting-rooms.  The  first  are  becom- 
ing more  frequent  since  the  electric  companies  reduced  their  prices  for 
current ;  emitting  no  smoke  and  no  fumes,  they  are  bright  and  cheery, 
requiring  only  a  switch  to  turn  them  on  and  off,  but  they  do  not  holp 
in  the  ventilation. 

Anthracite  open  fires  are  absolutely  smokeless,  give  a  great  heat,  and 
are  efficient  ventilators,  but  the  fire  is  not  so  bright  or  quite  so  lively  as  a 
bituminous  coal-fire,  and  it  is  somewhat  difficult  to  light.  I  believe  that 
they  are  not  costly,  although  the  coal  is  dearer. 

Closed  stoves,  mostly  French  and  German  burning  anthracite,  are 
more  and  more  used ;  they  are  alight  night  and  day,  need  only  be  stoked 
once  in  twenty-four  hours ;  are  very  economical  (mine  only  costs  3d.  for 
twenty-four  hours),  but  they  are  cheerless  things,  and  in  my  opinion  ai-e 
best  fitted  for  dining-rooms,  which  are  only  used  at  certain  intervals  of  the 
day,  or  in  halls  or  passages,  where  they  are  excellent. 

Of  oil-stoves  I  need  say  little,  they  are  cheap  and  economical,  useful 
in  halls  and  passages,  but  not  quite  suitable  for  sitting-rooms  and  bed-rooms^ 

Hot  water  and  steam  systems  through  a  house  are  not  common  in 
England,  but  I  think  that  by  reason  of  their  economy  and  labour-saving 
advantages  they  will  be  more  employed. 

In  proving  that  the  problem  of  abating  a  smoky  atmosphere  from 
house-warming  is  not  a  hopeless  one,  I  have  no  wish  to  push  gas  as  against 
electricity,  anthracite  coal  or  coke.  Smokeless  cooking  will  rid  us  of 
600,000  dirty  chimneys,  and  the  effect  will  be  enormous.  Smokeless 
heating  will  follow  in  due  time,  and  for  those  who  insist  on  having  an 
open  coal-fire,  it  should  be  a  sine  qua  n&n  that  only  thcf^e  gratefs  are 
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allowed  which  have  already  been  tested  by  some  public  authority  as  to- 
their  efficiency. 

Increase  of  Gas  Cookers  bought  or  hired  from  Gas 
'  Companies  in  10  years,  1895-1904.   '  ) 

Metropolis  and)  Suburbs, 

Using  Penny-in-Slot  meters      ...  ...     365,000     >       f\^' oiU) 

„      Ordinary  meters...  ..     170,000     >  '^' 

Twenlii  Pivvincial  Towns, 

Usin^  Penny  in  Slot  meters      ...  ...     135,000     >      o^  --  .j^^ 

„    .  Ordinary  meters  ...  ...     180,000     ) 

Total  Increase  in  10  years  850,000 

Most  of  the  huge  installations  of  cooking  ranges  for  clubs,  restaurantsi,. 
hospitals,  etc.,  are  not  bought  through  gas  companies. 

Increase  of  Heating  Stoves  bought  or  hired  from  Gas 

Companies,  10  years,  1895-1904. 

Metropolis  and  Suburbs  ...  ...       120,000 

Provincial  Towns      ...  ...  ...  ...        50,000 

170,000 


It   is  probable  that  a  much   larger   number   of   heating   stoves   are- 
bought  from  makers  or  ironmongers  than  from  gas  companies. 
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COKE   (CHARRED   COAL)  AS   DOMESTIC 

FUEL. 

By    SIR    CHAltliBS    COOKSON.     O.B..     K.O.ML.O. 


I  HERE  give  my  experience  of  the  use  of  coke  as  the  only  fuel  in  all 
the  grates  in  my  own  house.  One  grate  is  a  Garland  of  the  most 
approved  modem  pattern  ;  three  are  of  the  ordinary  18th  or  19th  century 
make,  two  are  large  open  grates  belonging  to  the  old  sitting-rooms  of  the 
•original  mansion,  and  the  seventh  is  an  ordinary  kitchen  range  with  hot 
plates  and  boiler.  For  roasting,  a  separate  movable  gas  stove  has  been 
found  necessary.  No  bituminous  coal  but  only  the  coke  sold  by  the  Gas 
Light  and  Coke  Company  has  been  used  for  five  years,  and  in  no  case  is 
any  special  apparatus  or  grate  required. 

Coming  to  live  in  London  from  sunny  Egypt,  and  disgusted  at  the 
contrast  of  the  atmosphere,  I  determined  not  to  contribute  to  the  nuisance* 
and  to  bum  only  smokeless  fuel.  I  tried  anthracite  for  a  time,  but  soon 
took  to  coke  on  account  of  its  greater  cheapness  as  well  as  its  far  higher 
power  of  radiating  heat.  The  initial  difficulty  of  both  these  smokeless 
fuels  was  in  lighting  them ;  but  I  easily  overcame  this  by  putting  under 
the  grate  an  iron  pipe,  connected  with  the  gas  service  of  the  house  and 
perforated  by  air-holes  at  the  side,  so  that  the  gas  when  lit  reaches  the 
coke  laid  on  the  lower  bars  of  the  grate.  The  flow  of  gas  is  controlled 
by  a  Bunsen  burner,  higher  up  in  the  pipe.  I  find  that  the  gas  takes 
about  ten  minutes  to  ignite  the  coke,  and  that  the  average  consumption  in 
that  time  is  something  less  than  six  feet.  The  fire  is  kept  up  for  the  rest 
of  the  day  by  coke  alone.  This  is  much  the  best  method  of  igniting,  but 
if  the  fire  is  lit  in  the  ordinary  fashion  with  common  coal,  after  that  has 
•once  become  heated  there  is  no  difficulty  in  using  coke  only  for  the  rest 
of  the  day,  and  the  smoke  is  reduced  to  a  minimum.  I  believe  I  have 
satisfactorily  solved  the  question  of  the  abolition  of  that  large  part  of  the 
-smoke  nuisance  which  arises  from  the  domestic  chimney.  Incidental 
4idvantages  of  the  method  are  : — 
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(a)  At  the  present  price  of  broken  coke,  128.  for  12  cwts.,  its  cost  is^ 
nearly  half  that  of  household  coal,  and  is  still  cheaper  in  comparison  with 
inferior  coal  which  the  poor  are  obliged  to  buy  in  small  quantities.  Wood 
or  other  kindling  material  costs  about  fyd.  or  6d.  a  week  for  every  fire ; 
but  the  consumption  of  six  feet  of  gas  per  diem  at  the  current  price  costs 
no  more  than  ^d.  per  week. 

(6)  The  fire  can  be  lit  at  any  time  without  trouble,  and  the  gas  flame^ 
gives  an  immediate  heat  up  to  the  moment  that  the  coke  is  ignited. 

(c)  Coke,  the  lumps  of  which  never  cake,  very  soon  gives  a  glowing 
mass  of  fuel,  and  radiates  greater  heat  than  any  other  house-heating^ 
combustible. 

(d)  Absence  of  smoke  from  the  room  causes  cleanliness  in  furniture, 
upholstery  and  wearing  apparel,  and  saves  quite  50  per  cent,  in  cleaning. 
Any  fine  dust  from  the  ash  of  the  coke  is  not  dirty ;  there  is  no  damage 
like  that  from  soot  to  furniture  or  books,  and  no  expense  and  trouble  from- 
sweeping  chimneys. 

Coke  is  far  cheaper  than  anthracite,  and  radiates  a  much  greater 
heat.  It  is  much  more  economical  than  gas,  electricity,  and  special  smoke- 
preventing  apparatus,  and  requires  no  alteration  in  any  grate  now  in  use. 
It  further  satisfies  the  preference  of  the  British  public  for  the  cheerful 
aspect  of  a  fire  in  the  open  grate.  I  have  no  hesitation  in  saying  that 
there  is  no  foundation  whatever  for  the  complaint  that  it  gives  out 
unhealthy  fumes.  Of  course,  where  there  is  not  sufficient  draught 
through  the  fire  some  of  the  gases  which  are  imperfectly  consumed  are 
liable  to  escape  into  the  room.  But  though  I  have  seen  coke  used  in  very 
small  grates  in  very  small  rooms,  I  have  never  known  any  complaints  on 
this  head ;  and  wherever  this  difficulty  exists  there  are  obvious  means  of 
curing  it  by  producing  an  artificial  draught.  On  this  important  point  I 
hope  to  be  supported  by  testimony  from  those  who  have  successfully  burnt 
coke  in  their  own  houses. 

A  real  objection  is  that  nearly  all  our  coke  is  at  present  a  by-product 
of  gas-retorts,  and  its  quantity  is  insufficient  to  meet  such  a  demand 
in  liondon  alone.  The  only  remedy  is  to  produce  a  **  cliarred  coaly^  which,, 
after  utilising  a  part  only  of  its  valuable  volatile  by-products,  could  still 
be  sold  at  a  lower  price  than  that  of  bituminous  coal,  as  has  been  done  in 
Germany  and  elsewhere.  Charred  coal  is  produced  by  a  newly  invented 
and  more  economical  pattern  of  coking-oven  in  Germany,  for  8  marks  per 
1,000  kils.  (equal  to  1  ton) ;  and  there  is  no  doubt  that  its  quality  could 
be  improved.      If   manufactured  in  England^  it   could   be   delivered   in. 
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London  at  a  proportionately  small  cost.  To  those  who  still  prefer  the  look 
of  a  lively  coal  fire  with  its  lambent  Barnes^  I  would  recommend  a  trial  of 
the  effect  of  a  '*  ship's  log  **  on  the  top  of  a  glowing  coke  fire. 

The  plan  I  advocate  in  this  paper,  if  universally  adopted,  would  save 
London  alone  £5,000,000  a  year,  besides  removing  the  curse  of  smoke. 

It  was  only  subsequent  to  the  experiences  detailed  in  this  piaper  that 
I  became  acquainted  with  valuable  suggestions  in  the  same  sense  in 
<;onnexipn  with  a  great  scheme  for  *^  The  Heat,  Light,  and  Power  Require- 
ments of  London,"  in  Pages  Magazine  for  April,  1905,  and  elsewhere,  by 
the  eminent  engineer,  Mr,  B,  H.  Thwaite.  He  anticipated  much  of  the 
<^ontents  of  this  paper. 
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A  RECOBD  OF  THE  ^VSTOBK  OF  THE 
LEEDS  SMOKE  ABATEMENT   SOCIETY. 

By    I>rof.    J.    B.     COHEN,     Pli.D.,     B.Sc, 

The  University^  Leeds. 


THE  Society  was  formed  in  1890,  (1)  To  determine  the  nature  and 
extent  of  atmospheric  impurities  arising  from  coal  smoke,  (2)  To 
consider  the  question  of  coal  consumption  in  boilers,  furnaces,  and  do- 
mestic fire-places,  (3)  To  examine  the  eflBciency  of  the  present  system 
for  controlling  the  emission  of  smoke. 

A  calculation  of  the  amount  of  soot  in  the  air  of  Leeds,  as  half  per  cent, 
ou  all  the  coal  burnt,  gives  much  too  low  a  figure  for  domestic  coal,  which 
yielded  by  experiment  an  average  of  5  per  cent,  of  soot  with  the  better 
qualities  of  coal.  But  at  half  per  cent.,  the  daily  consumption  of  4,000 
tons  in  Leeds  means  twenty  tons  of  soot,  and  a  similar  figure  was  obtained 
by  aspirating  large  quantities  of  air  through  a  weighed  plug  of  cotton 
wool.  Most  of  the  soot  is  blown  away,  but  we  find  that  about  half  a  ton 
falls  in  Leeds  each  day.  This  figure  was  obtained,  in  January,  1892, 
when  a  square  yard  of  snow  was  removed  daily  from  the  parish  church- 
yard, the  snow  melted,  and  the  soot  estimated.  Most  of  the  daily  soot- 
fall  is  washed  away  in  time,  but  as  it  contains  about  15  per  cent,  of 
a  sticky  oil  by  means  of  which  it  adheres  and  quickly  discolours  brick  and 
stone  work,  not  to  speak  of  fabrics,  furniture  and  clothes,  at.  least  25  lbs. 
per  day  sticks  and  is  not  removed  by  rain.  This  was  determined  by  means 
of  glass  plates  exposed  at  some  distance  from  chimneys,  and  examined 
every  few  weeks.  Those  exposed  at  about  nine  miles  from  Leeds  remained 
almost  clean.  In  addition  to  the  sulphurous  acid  and  soot,  the  loss  of 
light  was  also  estimated  daily  at  different  stations  in  1895-96^  and  showed 
a  considerable  difference  in  the  town.  Th^se  examinations  convinced  us 
of  the  substantial  nature  of  the  nuisance. 

The  means  of  diminishing  the  evil  by  the  better  consumption  of  fuel 
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had  already  been  attacked,  as  regards  boiler-furnaces,  by  Mr.  Herbert 
Fletcher  of  Bolton,  for  the  Manchester  Smoke  Abatement  Society,  and 
a  valuable  report  in  1896  on  his  tests,  with  those  of  other  observers, 
concludes  that  "a  manufacturing  district  might  be  free  from  manufac- 
turing smoke,  at  least  from  steam  boilers," 

The  evil  of  smoke  might  be  met  if  more  attention  were  paid  to  the 
use  of  gas-fires.  In  numerous  experiments  as  to  their  products  of  com- 
bustion and  heating  effect,  with  a  proper  chimney-draught,  I  have  never 
found  any  emission  of  noxious  gases  into  a  room,  nor  any  carbonic  oxide 
even  in  the  fiue-gases.  The  heating  effect  when  burning  about  22  cubic 
feet  of  gas  per  hour,  is  greater  than  that  of  3  lbs.  of  coal  per  hour  in  an 
ordinary  fire-grate,  but  the  cost  of  the  gas  is  almost  double.  One  defect 
of  gas-fires  that  ought  to  be  easily  remedied,  is  that,  unlike  a  coal  fire- 
place, they  produce  very  little  ventilation. 

As  to  the  third  item,  the  efficiency  of  the  method  of  control,  the 
Leeds  by-law  limits  the  duration  of  black  smoke  from  factory  chimneys 
to  five  minutes  in  the  hour.  Manchester  only  allows  one  minute,  and  I 
believe  that  Nottingham,  in  the  interest  of  the  lace-industry,  only  permits 
five  minutes  in  the  morning  of  each  day.  In  our  own  inspection  for 
three  weeks  at  Leeds,  out  of  79  boiler  chimneys  51  emitted  black,  opaque 
smoke  for  over  ten  minutes  in  the  hour.  Yet  the  convictions  for  smoke 
nuisance  are  ludicrously  few :  in  one  year,  there  was  only  one,  and  the 
average  is  six  per  annum,  with  a  fine  of  10s.  each. 

The  Society  soon  decided  as  to  the  best  mode  of  treating  the  problem^ 
on  the  lines  of  an  annual  report  of  the  former  chief  alkali  inspector, 
Mr.  A.  E.  Fletcher.  **The  complaints  that  are  brought  against  the 
emission  of  black  smoke  from  factory  chimneys  are  numerous,  but  too 
intermittent  and  desultory  to  bring  about  much  diminution  of  the  eviL 
The  Alkali  Act  gives  no  power  to  control  common  coal  smoke,  yet  at  two 
points  it  comes  so  near  it,  that  the  question  has  often  received  my  close 

attention Masters   will   not  take   the  trouble   to    alter   their 

furnaces  nor  will  the  men  alter  their  method  of  stoking  their  fires  unless 
they  are  compelled.  The  numberless^alterations  made  in  the  construction 
and  conduct  of  chemical  works  during  the  last  twenty  years  would  never 
liave  been  carried  out,  but  for  the  pressure  brought  on  the  manufacturers 
by  means  of  the  Alkali  Act." 

Our  Society  therefore  resolved  to  press  for  an  extension  of  the  Alkali 
Act  bringing  the  chimneys  of  all  works  under  the  same  kind  of  control, 
to  memorialize   the  Local   Government   Board  for  the  appointment  of 
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Government  inspectors,  and  with  this  object  to  join  forces  with  the 
Manchester  Smoke  Abatement  League  and  the  Sheffield  Smoke  Abate- 
ment Society.  The  memorial  was  very  largely  signed  by  all  the  principal 
Sanitary,  Medical,  Architectural  and  Botanical  Societies  in  Lancashire, 
Yorkshire  and  elsewhere,  and  resolutions  in  favour  of  it  were  received 
from  Trades  Councils  and  other  representative  bodies ;  but  it  was  never 
presented,  as  the  Local  Government  Board  declined  to  receive  either 
deputation  or  memorial.  Nevertheless,  we  in  the  North  are  still  convinced 
that  these  are  the  lines  which  are  most  conducive  to  the  effective  solution 
of  the  smoke  problem. 
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THE    ACIDS    OF     SMOKE. 

By    SAMITJEL    ItrDBAL.     D.Sc.Lond.,     F.I.C. 

f FELLOW.) 


IN  discussions  on  the  smoke-question  the  evil  effects  arising  from  the 
acid  gases,  which  are  associated  with  all  kinds  of  coal-smoke,  are 
frequently  overlooked.  Penalties  can  only  be  recovered  when  black 
smoke  is  emitted;  but  as  the  colour  is  only  a  measure  of  the  amount 
of  smoke  escaping,  it  does  not  give  even  approximately  the  amount  of 
associated  acids.  It  is  evident  that  the  Legislature  has  regarded  the 
nuisance  as  one  which  only  affected  the  amount  of  light  to  which  the 
inhabitants  of  towns  were  entitled,  and  the  chief  defect  in  working  the 
Act  was  due  to  vagueness  in  defining  what  this  phrase  "black  smoke" 
means.  For  many  years  past  it  has  been  thought  desirable  to  eliminate 
the  word  bhxck  from  the  definition  in  the  Act  and  make  it  applicable 
to  smoke,  irrespective  of  colour,  as  it  is  obvious  that  although  the  light 
obscured  may  sometimes  be  less,  the  total  effect  after  the  smoke  is  dissi- 
pated must  depend  upon  the  proportion  of  unconsumed  coal  which  passes 
into  the  air.  Such  an  extension  would,  however,  leave  untouched  the 
question  as  to  the  injurious  effect  of  acids  produced  in  the  ordinarj' 
combustion  of  coal,  and  even  if  mechanical  stokers,  and  other  means  of 
preventing  the  issue  of  unconsumed  particles  into  the  air,  are  used,  the 
quantity  of  sulphur-acids  produced  will  remain  the  same. 

During  the  past  fifteen  years  I  have  had  to  examine  the  atmospheres 
of  town  and  country  with  a  view  to  determining  the  amounts  of  sulphurous 
and  sulphuric  acids,  and  have  found  that  these  two  acids  always  increase 
in  foggy  weather  and  are  normally  present  to  a  greater  extent  in  the 
air  of  towns  than  in  rural  districts.  It  is  easy  to  calculate  from  the 
quantity  of  volatile  sulphur  in  coal,  the  amount  of  sulphur-acids  produced 
in  a  district,  in  a  given  time,  when  the  coal-consumption  is  known.  In 
London,  about  sixteen  million  tons  of  coal  are  used  per  annum  directly 
for  heating  purposes,  and  the  sulphur-content  of  this  coal  may  range  from 
1  to  2  per  cent.,  giving  an  annual  production  of  half-a-million  to  a  million 
tons  of  sulphuric  acid  which  is  diffused  in  the  air. 
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Condensation  and  rain  remove  the  acid  gases  from  tlie  air,  as  they  are 
readily  soluble  in  water.  Fountains,  like  those  at  Trafalgar  Square,  act 
as  scrubbers  of  the  air  and  should  be  encouraged  by  municipal  authorities, 
so  as  to  diminish  the  quantity  of  soluble  acid  constituents  in  the  air. 
The  analysis  of  rain-water  collected  in  the  neighbourhood  of  towns  and  its 
marked  action  upon  galvanised  iron  and  other  easily  attacked  metals,  on 
exposed  fabrics,  and  on  building  stones  and  mortar,  prove  the  prevalence 
and  injurious  effect  of  the  acid  impurities.  It  has  been  shown  by  many 
analyses  that  the  surface  of  buildings  and  outside  sculptures  becomes 
converted  into  a  crust  of  sulphates,  and  along  with  the  corrosion  there  is 
a  roughening  on  which  carbon  settles,  making  the  well-known  black 
streaks  or  stains. 

Dolomite  limestone  (e,g,^  Westminster  Palace)  is  the  stone  which 
appears  to  be  most  affected,  owing  to  the  solubility  of  the  magnesium 
solphate  formed.  The  Oolitic  limestones  (e.g.^  St.  Paul's),  which  contain 
little  or  no  magnesium  carbonate,  are  far  more  durable  in  acid  town-air. 
A  baryta-wash  seems  to  be  one  of  the  best  antidotes. 

From  the  results  of  a  large  number  of  analyses  of  the  air  of  London, 
Manchester  and  Liverpool,  a  report  of  the  Air  Analysis  Committee  of 
Manchester,  in  conjunction  with  the  Royal  Horticultural  Society,  con- 
cluded that : — 

1.  In  clear  breezy  weather  the  amount  of  sulphurous  acid  is  less  than 
I  milligramme  ('015  grain)  per  100  cubic  feet  of  air. 

2.  In  anticyclonic  periods  it  rises  very  considerably,  and  in  times  of 
fog,  34  to  50  milligrammes  (O'ol  to  0*77  grains)  have  been  recorded  for 
the  worst  districts  of  Manchester  and  London  respectively. 

3.  Wherever  an  open  space  or  a  less  densely  populated  area  occurs, 
there  is  a  marked  diminution  in  the  amount  of  impurities  in  the  air. 

4.  Increase  in  the  amount  of  sulphurous  acid  is  accompanied  by  at 
least  as  large  an  increase  in  the  amount  of  organic  impurities  in  the  air. 

5.  Smoke,  promoting  as  it  does  the  formation  of  fog,  and  preventing 
liffusion  into  the  upper  stratum  of  the  air,  is  the  principal  cause  of  the 
impure  state  of  the  atmosphere  in  large  towns. 

In  1891-2  there  was  an  extended  investigation  of  the  subject,  in 
which  I  was  engaged  with  others,  and  the  following  table  gives  a  summary 
of  the  results,  with  some  additional  ones  since  obtained : — 
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Sulphur  in  grains  per  100  cubic  feet. 


liOeftUtj. 


Manghbstbr.    1891-92. 

Owens  College 

Holme    

Town  Hall     

Oidaall  

Mean  of  the  four  localities    

London.    1891-92. 

St  George's  Hospital  (Rideal)  

University  College,  Gower  Street    ... 

London.    1903. 

Victoria  St.  (Rideal),  March 

Old  Kent  BcMid,  November    

„        „        „     December 

LiLLB,  1884  (Ladureau) 

Country  air : 

Hanover,  1900  (H.  Ost)  

Elstead,  Surrey  (Rideal),  Dec^  1908 .. 


1 

1    A.rengeB, 
\  Not.— April. 

1 

Meftn  for 

theroBt  of 

the  Tear. 

MftTfinnm. 

1 

•039 

•017 

•048 

•024 

> 

•057 

•017 

•058 

•026 

•198 

•003 

December 

October 

•050 

•021 

•050 

•120 

•004 

December 

December 

•081 

•244 

•029 

November 

December 

November 

•009 

•012 

•004 

•0162 

•025 

•009 

•0165 

•022 

•008 

•100 

•012 

whole  year 

•001 

•120 

•080 

The  following   details   from  the  results  at  Gower   Street   show   the 
difiference  caused  by  atmospheric  conditions  in  short  intervals  of  time : — 

Sulphur  in  grains  per  100  cubic  feet. 


Dull  Days. 

Foggy  Days. 

ov 

.    5th.  Dull 

•034 

Nov,  24th.  Slight  fog       ... 

...  •064 

6tlL       „ 

•029 

„     30th.  Dark  and  very  foggy 

...  -107 

10th.     „ 

•042 

Dec.  2l8t.  Yellow  fog 

...  •128 

lotil.           yj                             ... 

•053 

„     22nd.  Dense  black  fog 

...  ^244 

17th.  Slight  fog 

•051 

„     23rd.  Yellow  fog 

..  -081 

20th.  Dull 

•042 

„     24th.  Thick  yellow  fog 

...  ^128 

The  detrimental  action  of  urban  fog  on  plants  is  due  not  so  much  to 
sulphur-compounds,  as  to  the  deficiency  of  light,  the  cold  dampness  and 
the  deposit  of  tarry  substances,  soot  and  dust.  In  a  series  of  experiments 
on  growing  plants  made  in  1903,  I  found  that  a  proportion  of  pure  diluted 
sulphurous  acid  gas  many  times  greater  than  that  present  in  a  thick  yellow 
fog,  was  tolerated,  the  effect  being  only  comparable  to  that  of  a  change 
of  a  few  degrees  in  temperature  or  of  a  moderate  reduction  of  light. 

Coal-soot  and  dust  are  also  found  to  concentrate  the  sulphur  com- 
pounds ;     for  instance,    samples   of   soot   in   London   contained    4*6,   in 
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Manchester  4*3,  and  in  Glasgow  7*9  per  cent,  of  SO  3,  equal  to  1*84,  1*72 
and  3*1 6  per  cent,  of  sulphur  respectively.  From  experiments  at  Leeds 
and  Manchester  it  was  estimated  that  the  soot  which  fell  in  24  hours  per 
square  mile,  was  in  the  former  place  2501bs.,  and  in  the  latter  about 
double  that  quantity  during  fog.  The  dust  from  20  square  yards  of  glass 
roofs  at  Kew  and  Chelsea,  contained  nearly  5  per  cent,  of  SO  3,  equal  to 
2  per  cent,  of  sulphur.  A  concentration  also  occurs  from  rain  and  snow. 
These,  in  Manchester,  were  found  to  contain,  on  22  days  between 
November  and  August,  an  average  of  1*46  grains  SO3  (  =  0*58  S)  per 
gallon,  with  a  minimum  of  0*1  H  and  a  maximum  of  4*94.  At  Lille  the 
rain-water  contained  sulphur  compounds  corresponding  to  1*54  grains 
per  gallon  of  SO3,  equal  to  0*62  grains  of  sulphur. 

As  to  the  amount  of  sulphur  sent  into  the  atmosphere  as  acid  gases 
every  day  in  London  by  the  three  chief  combustibles,  I  have  calculated  it 
from  Board  of  Trade  returns  of  the  average  quantities  used,  to  be  approxi- 
matelv  as  follows  : — 


PoimdB  of  sulphur  given  daily  in  burning 
Ratio  to  mineral  oils  as  unity  


Coal. 


Gas. 


981,792 
1,321 


893 


1-2 


Mineral 
Oils. 

743 
1 


The  sulphur  arising  from  the  burning  of  coal  is,  therefore,  1,100  times 
that  given  by  the  combustion  of  gas. 

Cohen  and  Hefford  found  that  the  distribution  of  the  sulphur  in 
the  products  of  combustion  of  two  kinds  of  coal  was  as  follows  in  per- 
centages of  the  total  sulphur  contained  in  the  coal : 


Passing  out  as  sulphur  gases 

Absorbed  in  the  soot  and  mainly  escaping    ... 
Left  behind  in  the  ash 


A. 
71-78 

14-51 
13-71 


B. 

60- 

11-88 
2812 


Mineral  oils,  as  shown  above,  yield  nearly  the  same  quantity  of 
ssolphor  as  gas.  The  naphtha  burnt  about  the  streets  and  markets  is 
either  a  distillate  from  coal-tar,  or  from  petroleum;  the  latter  may 
contain  as  much  as  0*5  per  cent,  of  sulphur  (308  grains  per  gallon),  and 
the  former  from  0*27  to  0*94:  per  cent.  (166  to  579  grains  per  gallon). 
The  refined  product  sold  commonly  as  "  paraffin  oil  "  varies  very  much  in 
solphor  contents,  from  0"013  to  0*274  per  cent. ;  I  have  found  London  shop- 
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samples  at  8d.  per  gallon  to  contain  0*021  per  cent.,  and  at  lOd.  0*045  per 
cent.  (12 '9  and  27"7  grains  of  sulphur  per  gallon  respectively).  We 
may  conclude  that  hydro-carbon  oils,  when  used  for  heating,  contribute 
about  the  same  small  quantity  of  sulphur  as  gas  does. 

On  the  subject  of  the  tarnishing  of  bright  metallic  surfaces,  I  found 
by  experiments  in  1903  with  silver-foil,  tin-plate,  picture  wire,  curtain 
chains,  "white  metal,"  and  electro  spoons,  that  such  articles  were  affected 
far  more  rapidly  and  deeply  by  the  outside  London  atmosphere  than  by 
the  air  of  rooms  in  which  gas  is  burnt.  This  may  be  explained  by  the 
fact  that  the  small  quantities  of  sulphurous  and  sulphuric  acids  from  the 
combustion  of  gas  do  not  cause  [blackening  on  silver  and  many  other 
metals,  while  sulphuretted  hydrogen  (which  is  removed  from  coal-gas) 
at  once  occasions  it.  We  have  seen  that  soot  contains  sulphur-compounds ; 
Cohen  and  Hefford  found  that  solid  particles  of  soot  influenced  the 
discoloration  of  silver,  and  that  when  the  air  was  filtered  through  cotton- 
wool the  effect  was  greatly  reduced.  They  showed  also  that  clarified 
flue-gases  from  coal-fires  blackened  lead-paper,  and  inferred  the  presence 
of  sulphuretted  hydrogen. 

In  1898,  35  million  tons  of  coal  were  burnt  per  annum  for  domestic 
heating  purposes  out  of  157  million  tons  of  total  consumption,  and 
consequently  there  was  no  legislative  control  as  to  the  smoke  or  acids 
produced  from  nearly  one  fourth  of  the  total ;  five  years  later,  the  domestic 
consumption  had  fallen  to  32  million  tons,  whilst  the  total  consumption 
had  risen  to  167  millions,  thus  showing  the  modem  tendency  to  replace 
domestic  coal-consumption  by  improved  methods  of  heating. 

The  substitution  of  coke  for  coal  is  only  a  partial  remedy  for  the 
nuisance  occasioned  by  the  evolution  of  sulphur-acids,  since  the  gas 
industry  is  not  restricted  in  the  sulphur-content  of  the  coke  produced. 

The  sulphiur  in  coke  varies'  enormously,  and  may  equal  or  even  exceed 
the  amount  in  the  original  coal,  and  as  in  the  combustion  of  coke  no 
smoke  is  produced,  the  acid  gases  pass  out  unnoticed  and  undetected  into 
the  air.  Possibly,  being  thus  free  from  black,  sooty  and  oily  particles, 
the  gases  are  more  diffusible,  quickly  become  dissipated  into  the  greater 
volume  of  air,  and  when  condensed  by  rain,  or  by  contact  with  cold 
surfaces,  are  consequently  more  dilute  and  less  harmful  than  the  cor- 
responding amount  of  acid  produced  from  coal-consumption.  It  seems 
worth  while  for  gas-engineers  to  turn  their  attention  to  this  problem,  as 
elimination  of  volatile  sulphur  from  coke  would  considerably  enhance 
the  value  of  this  commodity  and  would  remove  the  chief  objection  to  its  ex- 
t^endi^  use.     Within  recent  years  the  question  of  the  removal  of  sulphur- 
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clauses  from  Coal-gas  Acts  has  been  keenly  debated  in  Parliament,  not- 
withstanding the  fact  that  the  total  amount  of  sulphur  in  coal-gas  is 
diminished  in  the  first  place  by  the  amount  of  sulphur  retained  in  the 
coke,  and  in  the  second  place  by  the  universal  and  compulsory  absorption 
of  the  sulphuretted  hydrogen  in  the  crude  gas.  The  total  amount  of 
sulphur  removed  in  this  way  from  coal-gas  is  enormous,  and  makes  the 
residual  sulphur  in  gas,  amounting  to  about  40  grains  per  100  cubic  feet, 
msignificant  in  comparison  with  the  amount  evolved  in  burning  coke 
or  coaly  so  that  the  relaxation  of  the  sulphur-clauses,  by  reducing  the 
cost  of  gas-purification  and  thus  extending  the  use  of  gas  for  heating 
purposes,  will  produce  the  anomalous  result  of  diminishing  the  sulphur- 
oontent  of  the  atmosphere. 

From  experiments  in  1902,  and  later  with  Mr.  Hehner  on  a  more 
extended  scale  given  in  evidence  before  a  Board  of  Trade  Committee, 
I  found  that  burning  coal-gas  in  a  room  does  not  increase  the  sulphur- 
content  of  the  air  to  that  reached  in  foggy  weather  in  the  outside 
air,  because  the  water  produced  in  the  burning  of  the  gas  is  far  more 
than  sufficient  to  absorb  the  sulphur-oxides,  and  this  water  condenses 
them  on  the  ceilings  and  other  basic  materials  present,  where  they 
become  permanently  fixed.  A  good  whitewashed  ceiling  can  thus  act  as  an 
acid  scrubber  for  many  years  in  an  ordinary  gas  lit  room  without  renewal. 
But  gas-stoves  used  for  heating  should  always  have  a  chimney,  and  in 
that  case,  since  95  per  cent,  of  the  sulphur  is  removed  from  the  gas  by 
povification,  the  sulphur-acids  emitted  into  the  air  will  be  only  a  fraction 
of  those  emitted  from  an  equivalent  of  burning  coal. 

Under  the  Alkali  Works  Act,  the  Legislature  has  already  dealt  with 
the  serious  pollution  of  air  by  acid  gases  emitted  from  works,  and,  in  my 
opinion,  these  Acts  ought  to  be  extended  so  as  to  include  the  gases 
emitted  from  all  works  using  coal  and  coke  of  a  high  sulphur-content  for 
steam-raising  purposes,  without  the  absorption  of  these  acids.  This 
opinion  has  been  held  previously :  in  1892  Mr.  A.  E.  Fletcher,  the  then 
Chief  Inspector  under  the  Alkali  Works  Act,  proposed  **an  Act  for 
the  Control  of  Noxious  Gases,"  to  be  applied  generally.  He  suggested 
as  a  definition  :  ^^  a  gas  which  is  complained  of,  or  which  is  notoriously  a 
cause  erf  complaint,  or  which  in  the  opinion  of  the  Inspector  is  liable  to 
cause  xx)mplaint,"  and  thought  that  "  the  term  *  Alkali  Act '  should  no 
longer  be  used, — *  Acid  Act '  would  be  more  appropriate."  Another 
definition  proposed  was  **  a  gas  which  did  appreciable  harm  to  health  or 
property." 
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THE   DISTBIBUTION  OF  PBODUCEE 
GAS    AS    A    MEANS    OF    ALLEVIATING 

THE    SMOKE    NUISANCE. 

By   A.    S.    B.   ACKEHMANJSr,    B.Sc.Lond.,    A.C.Gh.I.. 

A.MI.Inst.C.E. 

(MEMBER,) 


A  NY  scheme  for  alleviating,  if  not  entirely  removing,  the  smoke  nuisance 
jLjL  must  necessarily  be  very  costly  in  the  case  of  London,  on  account 
of  its  vast  size.  For  example,  even  so  small  a  cost  as  one  shilling  per  house 
amounts  to  £30,000,  as  there  are  some  600,000  houses  in  Loudon,  and  this 
would  go  but  a  very  little  way  towards  the  cost  of  a  scheme,  which,  to  be 
a  complete  success,  must  ultimately  deal  with  every  house,  for  in  London 
the  domestic  forms  70  per  cent,  of  the  total  smoke,*  though  one  frequently 
hears  it  said  that  the  former  is  of  little  account.  We  must  not  forget, 
however,  what  an  extremely  costly  thing  fog  is  to  London,  and  how  far- 
reaching  are  its  evil  effects.  The  Hon.  RoUo  Russell  has  estimated  the 
total  cost  of  fogs  in  London  as  over  £o,000,000  per  annum.t  As  even  one 
yearns  cost  would  provide  capital  enough  for  a  very  large  scheme,  I  argue 
that  a  successful  (even  if  very  costly)  scheme  would  pay. 

Dr.  W.  N.  Shaw,  in  his  paper  just  quoted,  gives  the  following  averages 
during  the  twenty  years,  1881  to  1900: — 

Percetitage  of  possible  duration  of  sunshine. 
London : — 

Jan.      Feb.     Mar.     Apr.     May     Jane     July     Aug.     Sept     Oct     Nov.    Dec. 

10      15      23      31       38      36      38      39      34      24      14      9 

Average  for  the  Southern  District  of  England  : — 

21       28       38       42       46       43       46      47      44       37       24      21 

In  Nov.,  Dec,  Jan.,  and  Feb.  London  gets  only  half  t/ie  sunshine  that 
Southern  England  getsy  or  only  about  12  per  cent,  of  tlie  possible  amount. 


*  Dr.  W.  N.  Shaw,  R.  San.  Inst  Congress  at  Manchester,  1002. 
t  "  Smoke  in  relation  to  Fogs  in  London,''  The  Smoke  Abatement  Society. 
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During  May  to  August,  when  less  house  coal  is  burnt,  London  sunshine 
amounts  to  84  per  cent,  of  that  in  Southern  England,  or  37*8  per  cent,  of 
the  ix)ssible.  This  shows  a  loss,  due  to  the  excess  of  winter  smoke  over 
summer  smoke,  of  34  per  cent. 

My  proposal  is  that  producer  gas  should  be  distributed  to  houses  for 
warming  and  cooking  and  to  factories  for  industrial  purposes.  This  gas  is 
made  from  the  cheapest  coal  at  a  cost  of  SJd.  per  1,000  c.  ft.,  and  has 
a  calorific  value  of  about  one  quarter  that  of  ordinary  illuminating  gas. 
is,  2d.  worth  of  producer  gas  is  equivalent  to  1,000  c.  ft.  of  ordinary  gas 
costing  3s.  The  South  Staffordshire  Mond  Gas  Co.  (cap.  £1,000,000), 
having  power  over  123  square  miles,  now  have  some  14  miles  of  producer 
gas  mains  laid,  and  though  they  started  to  deliver  gas  only  six  months  ago, 
the  output  is  already  12  million  c.  ft.  per  day  from  the  generating  station 
at  Dudley  Port.  This  gas,  however,  is  all  used  for  industrial  purposes,  so 
will  not  decrease  domestic  smoke.  The  Act  of  Parliament  under  which 
the  Company  was  formed  does  not  allow  them  to  distribute  gas  "  for  use 
in  private  dwelling  houses."  The  price  varies  from  2d.  to  4d,  per  1,000 
c.  ft.,  or  say  Is.  for  the  heat  equivalent  of  1,000  c.  ft.  of  ordinary  gas, 
which  in  South  Staffordshire  costs  2s.  5d.  per  1,000  c.  ft.  The  minimum 
quantity  which  the  Company  may  supply  to  any  one  customer  is  one 
million  c.  ft.  per  year,  and  the  maximum  price  they  may  charge  is  4d.  per 
1,000  c.  ft. 

Producer  gas  is  suitable  for  practically  all  purposes  for  which  ordinary 
gas  can  be  used,  except  that  it  will  not  do  for  illuminating,  as  its  flame  is 
non-luminous  and  its  calorific  value  is  too  low  for  it  to  be  used  with  a 
mantle.  The  only  objection  that  has  been  raised  against  it  is  that  it  con- 
tains about  20  per  cent,  of  the  very  poisonous  carbonic  monoxide,  but  it  is 
easv  to  reduce  this  amount.  The  South  Staffordshire  Co.'s  Act  does  not 
allow  more  than  14  per  cent,  (and  the  gas  has  to  have  "  a  distinct,  readily 
perceptible  smell"),  while  ordinary  illuminating  gas,  which  is  of  ten  en- 
riched with  water-gas,  sometimes  contains  12  per  cent,  of  CO,  so  that 
the  difference  on  that  point  is  very  small. 

When  I  first  suggested  the  distribution  of  producer  gas  for  the  purposes 
named  some  three  years  ago,  I  was  not  aware  that  it  had  been  used  for 
cooking  and  warming,  though  of  course  natural  gas  (which  has  a  much 
higher  calorific  value)  has  been  so  distributed  and  used  in  America  for 
years  with  signal  success.  I  learned  that  the  Gloucester  County  Asylum 
has  used  producer  gas  for  cooking  during  the  last  twenty-two  years ;  and 
that  the  Walthamstow  Isolation  Hospital  has  used  it  during  the  last  five 
years  for  driving  gas-engines,  for  warming  the  blocks  of  buildings,  the  hot 


82      Producer  Gas  a  means  of  alleviating  the  Smoke  Nuisance. 

water  supply,  and  for  the  whole  of  the  cooking.  The  latter  in  December, 
1903,  was  for  80  persons,  but  the  same  plant  could  easily  serve  200.  The 
cooking  apparatus  is  arranged  against  two  of  the  walls,  and  over  it  there 
are  two  wrought  iron  hoods  which  stand  out  4  ft.  6  in.  from  the  walls,  and 
are  placed  6  ft.  above  the  floor-level.  One  of  these  was  provided  with  an 
electric  fan  for  drawing  off  the  fumes,  but  very  often  it  was  found  not 
necessary  to  use  this.  There  was  a  slight  smell  of  burning  sulphur  on 
entering  the  kitchen,  and  but  for  this  it  would  have  been  impossible  to  tell 
that  anything  but  ordinary  gas  was  in  use.  The  whole  of  the  plant  had, 
when  I  inspected  it,  been  in  use  for  two  years  and  eight  months.  There 
had  been  no  renewals,  and  thev  had  had  no  trouble  whatever.  No  head- 
aches,  no  accidents.  The  stoves,  etc.,  appeared  exactly  the  same  as  any 
ordinary  gas-stoves,  except  that  the  jets  were  slightly  larger. 

Producer  gas  is  also  used  for  cooking  at  the  works  of  the  following 
firms: — Messrs.  Ashmore,  Benson,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees; 
Messrs.  Brunner,  Mond  &  Co.,  Ltd.,  Winnington ;  and  The  Co-operative 
Wholesale  Societv,  Irlam. 

One  very  important  point,  as  it  would  greatly  reduce  the  cost  of  intro- 
ducing producer  gas  warming,  is  that  the  existing  open  fire  grates  could 
be  used  %vithout  alteration,  simply  by  the  addition  of  a  multiple  Bunsen 
burner  and  hollow  asbestos  balls  such  as  are  used  in  gas-stoves  using 
ordinary  gas.  This  would  not  be  the  most  economical  way  of  using  the 
gas,  but  would  probably  be  sufficiently  so  in  the  case  of  most  existing 
grates,  while  new  houses  could  be  fitted  with  efficient  gas-stoves.  In 
either  case  we  should  have  the  advantage  (sanitary  and  sentimental)  of  an 
open  fire,  and  it  is  hardly  necessary  to  point  out  that  properly  designed 
and  fitted  gas-stoves  are  quite  as  wholesome  as  coal-fires.  Unfortunately, 
there  are  many  gas-stoves  on  the  market  which  are  poorly  designed  and 
far  from  efficient,  and  which  when  fixed  either  have  no  chimney  at  all,  or 
a  very  imsatisfactory  one.  It  is  such  stoves  and  statements  which  gave 
gas  a  bad  name  for  warming  some  yejirs  ago  and  liave  done  much  harm  bv 
retarding  its  use,  though  it  must  be  admitted  that  with  gas  at  Ss.  per 
1,000  cubic  feet,  the  cost  is  too  much  where  cojistant  fires  are  wanted. 

The  advantages  of  gas  warming  and  cooking  as  compared  with  coal 
are: — 1.  Greater  convenience.  2.  Cleanliness.  3.  Labour  saving. 
4.  Economy  (especially  if  producer  gas  be  used). 

Under  these  four  headings  we  have  : — 

1.  The  fire  is  started  in  a  moment  and  very  soon  reaches  its  maximum 
temperature,  whereas  a  coal-fire  takes  very  much  longer  to  do  this. 
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2.  When  done  with,  the  fire  can  be  put  out  at  once,  so  that  there 
is  no  waste  of  fuel  in  the  fire  *'  burning  itself  out." 

3.  There  is  no  heavy  and  dirty  coal  to  be  handled. 

4.  There  are  no  ashes  and  cinders  to  be  removed,  the  removal  of 
which  causes  much  dust  in  the  room. 

5.  There  are  no  grates  to  clean,  except  very  occasionally. 

Items  3,  4,  and  5  are  very  important  to  the  housewife,  especially 
when  she  is  without  a  servant. 

6.  The  temperature  can  be  regulated  to  a  nicety. 

7.  There  is  less  danger  of  fire. 

8.  No  space  is  required  for  the  storage  of  coal,  either  in  the  cellar,  or 
in  the  rooms  in  which  the  fires  are  wanted. 

9.  The  quantity  of  gas  used  is  very  conveniently  measured  by  a  meter, 
and  can  be  easily  checked  by  the  user,  whereas  not  one  householder  in 
a  thousand  checks  the  weight  of  coal  supplied  to  him,  because  of  the  time 
and  difficulty  of  so  doing. 

10.  Gas  cannot  be  stolen  as  easily  as  coal. 

11.  Lastly,  and  certainly  not  the  least  advantage,  especially  in  the 
eyes  of  such  a  meeting  as  this,  there  is  no  smoke  ! 

As  to  whether  the  central  station  for  generating  the  gas  should  be  in 
the  town  or  close  to  the  coalfields  would  depend  on  circumstances.  There 
are  certainly  very  many  advantages  in  having  the  station  by  the  coal- 
fields, as  it  would  save  a  great  amount  of  the  costly  handling  and  freight 
of  the  coal,  and  the  difference  in  the  cost  of  the  dearer  site  for  the  station 
in  the  town. 

It  has  been  objected  that  the  volume  of  gas  would  be  so  great  that  the 
mains  wotdd  have  to  be  excessively  large.  Fortunately  gas  is  com- 
pressible. The  pressure  at  which  ordinary  gas  is  distributed  is  equal  to 
about  3  inches  of  water,  which  is  equal  to  0*108  lb.  per  square  inch  (above 
atmospheric  pressure),  while  in  America  they  are  distributing  gas  at 
a  pressure  of  20,  and  even  80  lb.  per  square  inch  (above  atmospheric 
pressure).  The  volume  of  a  gas  is  inversely  proportional  to  its  absolute 
pressure,  so  that  in  increasing  the  pressure  from  0*108  lb.  to  20  lb.  per  sq.  in. 
(both  by  gauge)  the  volume  is  reduced  to  one-half^  and  if  the  final  pressure 
be  80  lb.  per  square  inch,  then  the  final  volume  is  less  than  one^sixth  that 
of  the  initiaL 

Another  bogey  is  that  the  leakage  would  be  great.  This  is  not  found 
to  be  so  in  practice.  Professor  F.  W.  Burstall  stated  in  evidence  before 
the  recent  Royal  Commission  on  Coal  Supplies  that  the  leakage  from  the 
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Paris  air-mains  (in  which  the  pressure  is  100  lb.  per  square  inch)  is  only 
0*4  per  cent,  per  mile,  and  that  the  efficiency  of  transmission  is  con- 
siderably better  than  in  the  case  of  electricity  I  In  addition  to  this  we 
have  had  many  years  of  experience  of  the  distribution  of  ordinary  gas. 

The  Hon.  RoUo  Russell  has  proposed  that  a  tax  should  be  put  on  all 
houses  producing  much  smoke,  in  the  same  way  that  factory  owners  are 
now  fined.  If  the  money  so  collected  were  used  for  the  producer  gas 
scheme,  people  would  be  provided  with  the  means  of  avoiding  the  making 
of  smoke  and  thus  t)f  avoiding  the  tax,  while  those  indifferent  to  the 
interests  of  the  community  would  rightly  have  to  pay.  New  York  has 
long  since  taken  the  far  more  drastic  step  of  prohibiting  the  use  of  any 
but  anthracite  (smokeless)  coal,  and  is  rewarded  with  a  practically  smoke- 
less citv. 
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PEEVE NTION    AND    COAL 
CONSEEVATION. 

By    ARTHUR    J".    MIARTIN.    Assoc.M.Inet.O.S. 

(member.) 


I 

SMOKY  fogs  involve  (1)  loss  of  light,  entailing  large  expenditure 
on  artificial  light,  estimated,  in  The  St  Jameses  Gazette  of  14th 
October,  1903,  at  not  less  than  £7,000  per  day;  (2)  expense  from 
disorganisation  of  traffic;  (3)  damage  to  buildings,  decorations,  and 
property  of  all  kinds*  t;  (4)  loss  of  life  J ;  during  the  winter  fog  of  1879- 
1880,  the  deaths  were  several  thousands  above  the  normal,  the  percentage 
increases  being  asthma  43,  bronchitis  331,  whooping-cough  231 ;  in  the 
last  fortnight  of  1891,  including  the  100-hour  fog  of  Christmas,  the 
excess  above  the  normal  was  given  by  Dr.  Vivian  Poore  as  1,442 ;  (5) 
injury  to  health  and  impaired  vitality. 

In  Paris  or  Berlin,  or  any  other  metropolis  on  the  Continent,  and  in 
New  York,  prolonged  black  fogs,  such  as  we  have  learnt  to  dread  each 
recurring  winter,  do  not  occur,  and  the  secret  of  this  immunity  lies  chiefly 
in  the  difference  between  their  modes  of  heating  and  our  own. 

The  "  Coal  Tables  "  issued  by  order  of  the  House  of  Commons  in  1904 
give  the  weight  of  coal  consumed  in  the  Metropolitan  Police  District 
during  1903  as  over  fifteen  million  tons.  On  a  moderate  computation 
the  daily  mid-winter  consumption  is  probably  not  less  than  one-and-a-third 
times  the  average,  or  say  1,135  pounds  per  acre  per  day. 

Every  pound  of  coal  requires  for  its  complete  combustion  at  least  140 
cubic   feet    of   air.       Fortunately  the   products    of    combustion,   which 


*  The  Hon.  Bollo  Russell  has  estimated  the  aunual  cost  of  fogs  in  London  at  from 
three  to  five  million  pounds.    Joum,  H,  San,  L,  Vol.  XXIIL,  p.  330. 

t  Chief  Smoke-Inspector  Adams,  of  Chicago,  in  a  report  to  the  Board  of  Health  of 
that  dty,  says :  '*  1  know  of  an  instance  in  'miich  a  restaurant  firm  so  consumed  8600 
worth  of  coal  as  to  cause  an  actual  damage  to  adjacent  property  exceeding  S25,000."— 
Engineering  Magazine,  August  1897,  p.  796. 

{  Vide  Sir  James  Crichton-Browne,  Joum.  H.  San,  J.,  Vol.  XXIII.,  p.  209. 
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amount  to  some  5,000,000  tons  per  week,  owing  to  their  warmth  and 
consequent  lightness,  pass  upward,  and  under  favourable  circumstances 
are  dissipated  by  the  air-currents.  During  a  black  fog,  however,  as  both 
eye  and  nose  can  testify,  large  quantities  of  these  products  drop  back 
to  the  earth. 

Dr.  W.  J.  Russell,  F.R.S.,  systematically  recorded  the  amount  of 
carbonic  acid  gas  in  the  air  of  an  open  space  at  St.  Bartholomew's 
Hospital  from  1882  to  1884.  In  the  absence  of  fogs,  the  average  CO^ 
was  4*03  parts  in  10,000,  with  a  minimum  of  3  parts.  Black  fogs  were 
accompanied  by  a  marked  increase,  the  average  of  twenty-nine  fog 
observations  giving  7*2  parts,  with  a  maximum  of  14*1.  He  pointed  out 
the  significance  of  the  increase  of  CO  2  as  indicating  the  presence  of  more 
dangerous  impurities,  and  showed  that  during  fogs  the  air  contains 
appreciable  quantities  of  sulphuric  acid,  formed  from  the  sulphur  in  the 
coal,  while  hydrochloric  acid  is  also  found,  to  a  slightly  less  extent,  and 
that  these  acids  play  an  important  part  in  the  production  of  fog. 

It  is  believed  that  the  solid  constituents  of  smoke  rarely  rise  more  than 
a  hundred  yards  from  the  ground,  to  which  a  large  proportion  of  them 
eventually  return.  At  Glasgow,*  in  1904,  it  was  found  that  over  a  ton 
of  smut  was  deposited  annually  per  acre  after  a  week  of  fog.  Sir 
W,  Thiselton  Dyer  found  a  tarry  deposit  on  the  Kew  Gardens  green- 
houses at  the  rate  of  six  tons  to  the  square  mile.f 

These  and  other  facts  lead  unmistakably  to  the  conclusion  that  the  fog 
nuisance  is  largely  due  to  the  practice  of  burning  bituminous  coal.  Our 
Statute  of  1273,  which  made  the  consumption  of  "sea-cole"  in  London 
a  penal  offence,  long  since  has  been  repealed,  but  New  York  to-day 
prohibits  the  domestic  consumption  of  bituminous  coal  within  the  city- 
limits. 

It  ought  not  to  be  difficult,  by  means  of  educational  work  such  as  that 
carried  on  by  the  Coal  Smoke  Abatement  Society,  to  build  up  a  public 
opinion  which  would  call  for  legislation  to  deal  effectively  with  this  matter. 
New  York  and  other  American  cities  have  shown  how  adequate  fines 
can  stamp  out  the  burning  of  soft  coal  in  private  houses. 

It  is  probable,  however,  that  the  desired  result  might  be  brought  about 
with  less  friction  in  a  different  way.  Dr.  Shaw  proposes  to  discriminate 
in  the  rating  of  properties  between  those  occupiers  who  void  their  smoke 
into  the  air  and  those  who  do  not; J  but  differentiation,  while  practicable 


*  Joum.  2i.  San.  Inst,  Vol.  XXV.,  p.  673.     t  lb.,  Vol.  XXIII..  p.  324.     }  lb.,  p.  ;33l>. 
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as  regards  factories,  would  be  difficult  and  invidious  in  the  case  of  private 

houses,  unless  the  line  of  demarcation  were  such  that  it  could  not  be 

easily  evaded  or  obscured.      Such  a  line  fortunately  exists,  namely  that 

between  those  premises  which  are  fitted  for  the  combustion  of  solid  fuel 

and  those  in  which  no  such  fuel  is  or  can  be  burnt.     Dr.  Shaw*  suggests  a 

parallelism   between   the  smoke-problem  and   the  sewage-problem.      As 

London  expends  £211,000  per  annum  for  the  disposal  of  its  liquid  refuse, 

he  asks  whether  a  like  sum  would  be  too  much  to  pay  for  the  prevention 

of  aerial  pollution.      But  in  dealing  with  sewage  a  large  expenditure  is 

necessary  for  sewers,  pumping  stations  and  purification  works,  wliile  for  the 

prevention  of  smoke  no  such  system  of  public  works  is  required,  and  it  lies 

with  each  householder  to  eliminate  the  nuisance  so  far  as  his  own  premises 

are  concerned.     The  benefit  from  the  disuse  of  solid  fuel  does  not  stop 

at  the  resultant  gain  in  the  purity  of  the  air,  for  an  important  reduction 

would  follow  in  the  cost  of  dust-collection  and  disposal.     Taking  this 

sanng  also  into  account,  the  municipalities  could  well  afford  to  remit, 

say,  threepence  in  the  pound  from  the  rates  of  those  whose  premises  emit 

no  smoke  to  fill  the  air  and  send  out  no  solid  products  of  combustion  into 

the  streets. 

Pittsburg  suppUes  a  notable  instance  of  such  a  revolution.  Its 
furnaces  and  domestic  stoves  formerly  burnt  bituminous  coal,  with  the 
result  that  it  was  universally  known  as  "  The  Smoky  City."  As  soon  as 
natural  gas  from  the  oil-fields  took  the  place  of  coal,  there  was  an 
inunediate  and  marked  reduction  in  the  characteristic  from  which  the 
city  derived  its  sobriquet,  t  But  this  natural  gas  costs  about  one  fifth  of 
the  price  of  gas  in  London. 

If  we  prefer  the  Fadiant  heat  of  an  open  fire  to  the  use  of  air  as  a 
medium  for  the  conveyance  of  heat  by  conduction,  as  in  steam-heating  or 
central  stoves,  we  must  substitute  for  the  wasteful  and  smoke-producing 
coal  fire,  a  more  rational  and  economical  system  of  utilising  the  fuel. 

The  key  to  the  solution  of  the  smoke  problem  lies  then  in  the  supply 
of  cheap  gas  for  cooking  and  heating  purposes ;  and  several  varieties  are 
obtainable,  as  indicated  in  the  following  table.  The  last  colmnn  shows  the 
cost  of  the  quantity  required  to  give  the  same  amount  of  heat  as  a 
thousand  feet  of  coal-gas,  yielding  617  British  thermal  units  per  cubic 
foot     The  prices  of  some  of  the  fuel  gases  do  not  cover  distribution. 


*  Joum,  TL  San.  Inst,,  Vol.  XXIII.,  p.  319. 

t  •*  The  Oil  and  Gaa  Wells  of  Pennsylvania."    Andrew  Carnegie.     Macmillan'a  Maga- 
ziDe.    Jan.  188£w 
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Comparative  Table  of  Gases. 

Quantity  equiva- 
Heatiiig  value  lent  to  1,000 

per  cu.  ft.  Cost  per         cu.  ft.  of  coal  gas.    Cost  of  equiy- 

B.T.U.  1 ,000  cu.  ft.  cu.  ft.  alent  quantity. 

London  coal  gas  .. .  617  .•.  2s.  Od.    to3s.  Od.  ...    —     ...  —  — 

Dowsongas         ...  160  ...  Os.  l^d.  toOs.  2^(1.  ...  3,856  ...  5|d.  to    9|d. 

Mondgas  ...  144  ...  Os.  2d.    toOs.  4d.  ...4,285...  8id.  to  17^. 

Blue  water  gas    ...  328  ...  Os.  4^d.  toOs.  od.  ...1,884...  7^d.  to    9Jd. 

Dynamic  gas       ...   150  ...       —  —  —  —  — 

per  lb.  per  ton. 

Coal 14,000         ...        20s.       ...        44  lbs.     ...       4}d. 

The  calorific  value  of  ordinary  coal  is  therefore  six  or  seven  times 
that  of  a  quantity  of  coal-gas  of  the  same  monetary  value,  but  this 
advantage  is  neutralised  by  the  facts  that  (1)  the  proportion  of  the  heat 
which  can  be  turned  to  account  is  far  less  with  coal  than  with  gas,  and 
(2)  that  coal  must  generally  be  kept  burning  for  a  much  longer  time  than 
it  is  actually  required.  In  power  production  these  points  are  very  important. 
In  electric  lighting  the  maximum  power  is  sometimes  required  only  for 
an  hour  or  two  in  the  whole  day,  and  it  is  often  cheaper  to  carry  the 
peak  of  the  load  by  means  of  a  gas-engine  than  to  keep  extra  boilers 
under  steam  for  a  period  necessarily  much  longer. 

Adding  to  the  cost  of  fuel  gas  a  fair  allowance  for  the  gas  company's 
profit  and  cost  of  distribution,  it  is  evident  that  such  a  gas  could  be 
supplied  to  London,  with  profit  to  the  purveyors  and  benefit  to  the 
community.  It  would,  however,  require  a  new  service  of  pipes,  and  before 
any  alternative  supply  is  introduced  it  will  be  worth  while  to  enquire 
whether  that  which  is  already  in  the  field  can  be  made  to  meet  our 
requirements. 

Mr.  Orme  Masson,  in  his  article  on  Smoke,*  estimates  that  gas,  to 
compete  successfully  with  coal,  should  cost  not  more  than  Is.,  or  at  most 
Is.  6d.  per  thousand  cubic  feet. 

Prof.  Vivian  Lewes,  in  his  third  Cantor  Lecture  on  *'The  future  of  Coal 
Gas  and  Allied  Illuminants,"  says  that  "  directly  it  becomes  possible  to 
reduce  the  price  of  the  gas  to  about  2s.  per  thousand,"  its  utilization  for 
cooking,  heating  and  power  "  will  become  extremely  rapid."  In  the  second 
lecture  he  gives  the  present  cost  of  coal-gas,  delivered  in  the  holder  in 
large  works,  at  Is.  per  thousand,  and  that  of  a  mixed  gas  which  he 
proposes,  of  14  c.p.  and  a  calorific  value  of  500  B.T.U.,  at   somethincr 


*  Enc.  Brit.,  Vol.  xxii.,  p.  179. 
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over  9(1.  per  thousand.  In  Widnes,  ordinarv'  enriched  coal-gas  of  18  c.p., 
and  6oO  B.T.U.,  is  actually  sold  at  Is.  2d.  per  thousand  for  lighting,  and 
at  Is.  for  heating  and  power.  A  witness  before  The  Royal  Commission 
on  Coal  Supplies  stated  that  ''you  can  get  a  thousand  cubic  feet  of  gas 
for  6d.  if  you  take  it  away"  from  the  gasworks.  I  believe  the  lowest 
cost  at  which  coal->gas  has  yet  been  produced  (as  a  by-product  in  a  large 
chemical  works)  is  Id.  per  thousand  c.  ft.  of  14  c.p.  and  500  to  600 
B.T.U.*  In  the  development  of  the  by-products  of  gas  manufacture  lies 
one  possibility  of  cheapening  the  gas. 

The  last  half-yearly  report  of  the  Gas  Light  and  Coke  Company  shows 
the  price  of  each  thousand  c.  f.  of  gas  sold  to  be  made  up  roughly  as 
follows : — 


Coal  and  oil 
Wages  and  salaries 


Purification 

Repairs  and  maintenance 

Less  received  for  residuals 

Net  cost  of  manufacture 
Distribution 
Rent,  rates,  and  taxes 
Management 
Sundries    ... 


Less  Sundry  receipts 


Gross  profit 
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The  heaviest  item  is  coal,  of  which  a  million  tons  were  used  during 
the  half-year,  costing  13s.  4d.  per  ton,  of  which  probably  one-half  repre- 
sents the  cost  of  carriage  from  the  collieries.  Each  ton  yields  about 
10,000  cubic  feet  of  gas.  The  carriage  of  the  coal  thus  accounts  for  one- 
half  of  the  net  manufacturing  cost  of  the  gas. 

Turning  from  gas-con  1  to  the  general  supply,  the  cost  of  conveyance 


♦  Bowman  on  "Power  Gas,"  In8t.  Klectricnl  Engineers,  March  16,  190.'>. 
VOL.  XXYII.      NO.  2. 
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from  the  colliery  to  the  dock  adds  at  least  Is.*  The  average  value  at 
the  pit's  mouth  of  the  whole  of  the  coal  raised  in  the  United  Kingdom 
in  1903  is  given  in  the  "  Coal  Tables  "  for  that  year  as  Ts.  8d.  per  ton, 
while  the  average  price  paid  by  the  consumer  in  London  is  about  208., 
the  difference  amounting  to  £9,000,000  per  annum. 

It  has  been  attempted  to  save  this  expense  by  power-transmission  and 
distribution.  In  1892,  Mr.  B.  H.  Thwaite  proposed  to  generate  electrical 
energy  in  the  colliery -districts,  and  to  transmit  it  by  cable  to  the  Metro- 
polis and  other  centres,  t  Compressed  air,  which  has  been  in  successful 
operation  in  Paris  since  1870,  is  another  possible  medium,  but,  so  far  as  I  am 
aware,  100  miles  is  the  greatest  distance  over  which  it  has  been  proposed 
to  convey  it.  An  alternative  method,  possessing  some  very  important  prac- 
tical advantages,  is  the  transmission  of  potential  energy  in  the  form  of  gas. 

The  prevention  of  smoke  is  not  the  only  argument  in  favour  of  power- 
transmission,  its  main  advantages  being  of  an  economic  nature.  The 
chief  of  these  is  the  avoidance  of  the  waste  due  to  our  present  inefficient 
modes  of  using  coal.  An  important  corollary  is  the  husbanding  of  our 
national  c(>al  resources. 

The  following  table,  by  Mr.  George  T.  Beilby,  shows  the  yearly  con- 
sumption of  coal  in  the  United  Kingdom,  and  the  saving  which  may  be 
<,*flFected  in  each  of  its  various  uses. 

Coal  Consumption  and  Economy.X 

Ck)n8umptioD  SaviDg  in 

in  Millions  of  Tons.    Millions  of  Tons.        Means  of  Economy. 


Railways    ... 

Steamers    ... 

Factories    ... 

Mines 

Blast  furnaces 

Iron  and  Steel 

Other  met:iis 

Brickwork-,  Potteries, Glass 
works,  Chemical  works 

Gas  works  ... 
Domestic  Hres 


12  to  14 


6 
40 
10 
16 
10 

1 


14 
30 
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9> 


»» 


8 
45 
12 
18 
12 

2 

6 

15 
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^^  "\  Gas  Generators  and 
Engines,  and  Elec- 
tric Motors  and 
Electric  Traction. 


20  „  30 
5 

2  ., 
2  .,    3 


>» 


)5 


V 

3^ 


9» 


Gas  Engines  and  Re- 
coverv  Ovens. 


Generators    and 


59 


J  Gas 
^  [     Coke. 


r  Gas-cooking  and  Heat- 

J      ing  Briquettes,  and 
"     ^l     Coke. 


143  „  1 68  40  „  60 

The   importance   of    these   savings   is   not  measured   merely  by  the 

*  liuyal  Commission  on  Coal  Supplies,  2nd  Rep.,  Vol.  II.,  Ans.  11,935. 

t  Emjineer,  2nd  December,  1892. 

\  Koyal  Commission  on  Coal  Supplies,  2nd  Rep.,  Vol.  II.,  Ans.  9,^1. 
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reduction  in  consumption,  since  in  nearly  every  instance  this  implies  the 
supersession  of  wasteful  and  smoke-producing  modes  of  combustion  by 
methods  which  are  at  once  efficient  and  smokeless. 

Electrical  transmission,  for  power-production  and  lighting,  has  many 
advantages;  but  for  heating  and  cooking  it  is  heavily  handicapped  by 
the  enormous  losses  which  are  inevitable  in  the  production  of  mechanical 
energy  from  coal.  Working  by  steam,  not  more  than  about  12  per  cent 
of  the  heat-units  yielded  by  coal  can  be  recovered  as  heat  on  reconversion, 
while  the  loss  in  transmission  and  distribution  would  probably  reduce  this 
to  under  10  per  cent.  Gas-transmission,  on  the  other  hand,  is  not  only 
serviceable  for  all  the  above  purposes,  but  has  also  the  advantage  that  the 
gas  is  available  for  the  production  of  heat  with  a  good  economy,  and  in  a 
most  convenient  form.  Another  drawback  of  electricity  is  the  necessity 
under  which  it  labours  of  generating  and  transmitting  the  power  at  the 
precise  rate  at  which  it  is  used.  The  switching  on  of  a  light  or  motor  at  a 
remote  comer  of  the  area  of  supply  must  be  responded  to  on  the  instant 
by  a  corresponding  increase  in  the  power  put  forth  by  the  generator, 
as  an  electrical  accumulator,  commercially  available  on  the  scale  required 
to  be  of  much  value  in  equalising  the  work  of  a  large  generating  station, 
is  not  yet  in  sight.  The  plant  must  therefore  be  capable  of  working  at 
three  or  four  times  the  average  rate  of  demand,  with  a  corresponding 
increase  in  the  initial  outlay.  These  considerations  apply  with  almost 
€qual  force  to  transmission  by  compressed  air.  But  gas  can  be  stored 
more  cheaply  and  conveniently  than  any  other  vehicle  for  the  conveyance 
of  energy,  and  the  storage  involves  practically  no  loss,  whereas  an  electrical 
accumulator,  under  the  best  conditions,  will  not  give  back  more  than  about 
80  per  cent,  of  the  power  delivered  to  it.  The  storage  of  gas  enables  the 
compressing  plant  to  be  stopped  at  any  time  without  interrupting  the 
service. 

The  idea  of  gas-transmission  first  presented  itself  to  me  during  the 
latter  part  of  1893.  I  was  led  up  to  it  by  the  reflection  that  if  it  paid  to 
transmit  power  by  means  of  compressed  air  under  the  conditions  met  with 
in  Paris,  it  must  of  necessity  be  still  more  advantageous  to  do  so  by  means 
of  gas,  seeing  that  a  cubic  foot  of  the  latter  would  yield  forty  times  as 
much  energy  as  the  same  volume  of  air  compressed  to  say  six  atmospheres, 
and  that  with  gas  the  whole  power  of  the  compressors  would  be  available 
for  the  transmission,  as  against  say  10  or.  20  per  cent,  with  air.  An 
exhaustive  series  of  calculations  relating  to  the  thermal  and  engineering 
sides  of  the  scheme  left  no  doubt  as  to  its  feasibility  and  advantages.  In 
this  research  I  was,  however,  anticipated  by  Prof.  Unwin,  F.R.S.* 

♦  Prof.  W.  C^iwthonie  Unwin,  "  Howard  Lectures,"  on  **  The  Development  and 
Trau9mi8i>ion  of  Power  from  Central  Stations,"  pp.  6,  7. 
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Power-transmission  on  a  larce  scale  from  the  collieries  not  onlv  avoicK 
expense  and  waste  in  conveyin<x,  handling  and  distributing  coal,  but  al<<» 
adniit>  <  f  economy  in  quantity  and  quality  of  fuel.  The  consumption  of 
coal  In-  small  steam-plants  in  Binningham  ranged  from  8'5  to  36  lbs.  per 
ind.  h.p.  pf  r  lioiu*,  and  in  electric  generating  stations  it  is  rarely  as  low  as 
3*30  \\»,\  while  with  larger  engines  it  may  be  as  low  as  1*3  lbs.,*  and  with 
modem  <r:is-tngines  lias  even  been  reduced  to  0*768  Ibs.t 

Gener.iting  plant  at  the  collieries  can  use  cheaper  grades  of  coal, 
not  exfluiliniT  the  dust.  About  24,000,000  tons  of  small  coal  are  left 
as  waste  e\erv  year  at  the  pit's  mouth,  besides  an  enormous  (piantity 
which  is  tiir<»wn  into  disused  workings.  By  far  the  greater  part  of  this  is 
in  n<»  wav  interior  in  calorific  value  to  that  sent  awav  for  sale. 

Till'  folh'winir  are  instances  of  lonjx-distance  elechncal  transmission   on 

a  larire  scalj  : — 

Distance  Horse 

Place.  Miles.  Power.  Volt?. 

Michoacan  and  Guanajuato,  Mexico^              lOO  ...     2,250  ...  60,000 

Cenischia,  Italy  §           38  ...     5,600  ...  30,0(M) 

Ogden  Canon/Utah II                 3.s  ...     5,000  ...  16,100 

Cauvoiy  F;j lis,  India f               i»3  ...     7,000  ...  30,000 

Yuba  Falls.  California![           222  ...15,000  ...  40,000 

(and  teniix)rarily  270) 

All  tiie>«.'  liave  very  high  tensions  and  bare  overhead  conductors,  which 
it  woul'i  probably  not  be  possible  to  employ  in  this  country.  Insulated 
underground  c*  inductors  increase  enormously  the  cost  of  the  line,  and  the 
workinu:  ]>otential  has  to  be  very  much  lower.  Mr.  H.  F.  Parshall  ** 
gives  20,()<»0  volts  as  the  present  safe  limit  for  underground  cables,  which 
mean>  cither  a  large  increase  in  the  amount  of  copper  employed,  or  a 
greatly  increased  loss  in  transmission.  Moreover,  in  all  the  cases  cited, 
the  curnnt  was  generated  by  water-power,  so  that  the  above  distances 
aff(»rd  n«'  criterion  of  those  over  which  the  transmission  of  electrical 
power  from  coal  is  commercially  possible  in  this  country. 

Comj pressed  air  has  been  much  less  used  for  long-distance  work,  the 
Paris  plant,  conveying  power  four  or  five  miles,  being  probably  the 
larirest  as  a tt  laid  down.     In  connection  with  the  utilisation  of  the  water- 


*  Prof.   W.  Cawthonie    Uiiwfii,   *' Howard    Lecturef-/'  on    "The   Development    and 
TmnsmixHioii  of  Tower  from  (.'entral  Stations,"  pp.  6,  7. 

t  Dr.  r.  11.  Bowmnn,  I^^cture  on  *'  Power  Grs/'    ♦  Proceedings.  Inst.C.E.,  Vol.  CLIX.,  p,  443. 

^  E  *:jififriin(f  Miujazinc,  June.  VAK\  \\.  oQ'2.  \hv\..  May,  189i),  p.  313. 

•   (.'f'.^M'orft  Mmjaxiiiey  April,  UX>.'».  **  Enf,htperinf;,  l«*.th  June,  1890. 
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power  at  Niagara  Falls,  it  was  calculated  tliat  by  air  compression  /),()00 
h.p.  could  be  transmitted  upwards  of  twenty  miles,  with  a  loss  not  ex- 
ceetling  twelve  per  cent. 

Pix>f.  H.  Haupt,  Consulting  Engineer  of  the  General  Com})rtssed  Air 
Co.  of  New  York  City,  calculates  that  power-transmission  by  air,  com- 
pressed by  a  turbine-driven  plant  to  an  initial  pressure  of  2,000  lbs.  per 
sq.  in.,  to  a  distance  of  100  miles,  shows  a  slight  advantage  :n  cost  over 
steam  power  generated  locally,  and  concludes  that  if  power  should  be 
generated  at  the  coal-mines  from  costless  refuse  coal,  and  transmitted  100 
miles  in  pipes,  the  cost  for  2,500  h.p.  would  be : — interest,  repairs,  and 
depreciation  of  the  boiler  plant,  $9,375 ;  wages  of  firemen,  ,^2,700 ;  of 
engineers,  $4,000;  interest  and  repairs  on  compressor  plant,  .^12,000; 
interest  on  pipe-line,  |15,000;  total,  ,^43,075,  or  .^17  per  h.j).  per  annum^ 
which  is  nearly  SlO  less  than  the  cost  of  steam-power  generated  locally.* 

In  gcui'transmUdoHj  except  for  the  ordinary  city-supplies,  some  of 
which  are  piped  to  very  respectable  distances,  little  has  yet  been  accom- 
plished. Proposals  were  made  to  the  Royal  Commission  on  Coal  Supplies 
by  Mr.  Beilby,  (9,5*53),  Prof.  Burstall  (10,495-7),  and  Mr.  R.  Threifall, 
F.R.S.  (14,188).  The  most  notable  undertaking  is  that  of  the  South 
Staffordshire  Mond  Gas  ( Power  and  Heating)  Co.,  formed  to  supply  an 
area  of  163  square  miles,  between  Birmingham  and  Wolverhampton. 
Their  charge  is  from  4d.  to  2^(1.  per  thousand  c.  ft.,  or  lower  for  (quantities 
exceeding  5,000,000  feet  per  (juarter.  Their  4,285  c.  ft.  of  gas  at  140  to 
148  B.T.U.,  costing  from  Is.  5d.  to  lOf d.,  are  equivalent  to  1,000  feet  of 
coal  gas,  worth,  in  the  district,  2s.  5d.  Mond  gas  will  probably  be 
extensively  supplied  for  consumption  within  a  moderate  distance  of  the 
generating  station,  but  its  low  calorific  value  and  the  large  quantity  con- 
sequently required  militate  against  its  adoption  for  long-distance  trans- 
mission. The  same  apj)lies  to  producer  and  Dowson  gas,  and  in  less 
degree  to  blue  water-gas,  with  its  328  heat-units  per  c.  ft.  Thi*  much 
greater  calorific  value  of  ordinary  coal-gas  renders  it  peculiarly  suitable  for 
this  purpose,  and  outweighs  its  greater  cost,  due  in  great  nieasiu'e  to  the 
exacting  requirements  to  which  it  has  to  c(mform,  which,  reasonable 
enough  with  the  old-fashioned  burners,  are  needless  with  incandescent 
mantles,  and  out  of  place  for  heating,  or  generation  of  power.  An  agita- 
tion for  the  abolition  of  these  restrictions  has  been  on  foot  for  some  years, 
and  the  hardship  of  having  to  pay  for  "enrichments"  which  are  of  no  use 
cannot    be   peri)etuated   much   longer.      The   following   calculations   are 

*  Engineering  Magazine^  July,  1896,  p.  770. 
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based  on  the  generation  of  coal-gas  at  the  pit's  mouth,  and  its  trans- 
mission under  pressure  to  wherever  it  is  required  for  use. 

A  Pipe  Line  to  Supply  all  Fuel  Used  in  London. 

Case  I. — I  assume  that  it  is  required  to  generate  gas  in  the  York- 
shire coalfields  and  pipe  it  to  London,  a  distance  by  rail  of  about  173 
miles,  in  sufficient  quantity  to  take  the  place  of  all  the  coal  consumed 
there  on  a  winter  day.  The  calorific  value  of  one  day's  coal,  taken  at 
55,115  tons,  at  14,000  British  Thermal  units  per  pound,  is  about  IJ 
billion  units  (1,729,000,000,000  B.T.U.).  With  coal-gas  at  617  B.T.U. 
per  c.  ft.,  the  volume  required  (at  atmospheric  pressure)  will  be  2,802 
million  c.  ft.  per  day.  A  single  line  of  6  ft.  pipe  will  deliver  rather  more 
than  this  quantity  of  gas  with  an  initial  pressure  of  480  lbs.  per  square 
inch.  If  welded  steel  pipes  are  used,  the  total  weight  of  steel  required 
will  be  about  270,000  tons.  The  longest  steel' pipe  line  of  which  I  have 
reliable  data  is  one  352  miles  in  length  for  the  supply  of  water  to  Cool- 
gardie  (see  last  session's  Proceedings,  Inst.C.E.).  The  total  cost,  with 
all  charges,  was  £1,870,000,  equal  to  £5,312  per  mile,  or  £28  per  ton. 
In  this  country  £28  per  ton  would  probably  cover  all  expenses,  and 
270,000  tons  at  £28  z=  £7,560,000. 

To  compress  1,946,000  c.f.m.  down  to  480  pounds  per  sq.  in.  requires 
about  439,300  eflFective  h.p.,  or,  allowing  a  total  efficiency  of  77  per  cent.,* 
570,500  indicated  h.p.  If  the  whole  were  used  in  large  gas-engines,  these 
would  develop  about  9,000,000  indicated  horse  power.  The  power  expended 
in  transmission  is  thus  under  six  per  cent,  of  the  whole.  In  electrical 
transmission  the  loss  would  probably  be  from  twenty  to  thirty  per  cent. 

Case  II. — The  foregoing  case  proves  that  a  single  line  of  pipe  six 
feet  in  diameter  is  capable  of  doing  the  work  of  the  550 1  coal  trains 
required  to  carry  to  London  the  coal  burnt  there  on  a  single  winter's  day, 
and  (in  conjunction  with  the  existing  distributing  mains)  of  the  horses, 
carts,  and  men  to  bring  it  from  the  rail  to  our  cellars.  It  would  not  be 
prudent  to  entrust  the  whole  supply  to  a  single  pipe  line,  or  even  to  a 
single  route,  and  at  the  present  time  it  would  be  difficult  to  obtain  6-ft. 
steel  pipes  of  the  thicknesses  required  to  withstand  the  heavier  pressures. 
Moreover,  it  would  not  be  economical  to  use  pipes  of  the  same  diameter 
throughout,  since  the  high  velocities  towards  the  point  of  delivery  would 
cause  that  part  of  the  main  to  absorb  far  more  than  its  due  proportion  of 


*  Unwin.    Proceedings  Inst.C.E.,  Vol.  CV. 
t  Allowing  100  tons  per  train  (R.  C,  11529). 
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the  pressure  available  for  transmission.  A  more  advantageous  arrange- 
ment would  be  to  lay  down  four  lines  of  pipe,  each  ranging  from  36  inches 
in  diameter  at  the  coalfield  to  72  inches  at  the  London  end,  and  capable  of 
conveying  a  maximum  daily  volume  (at  atmospheric  pressure)  of  about 
700,000,000  c.  ft.,  with  an  initial  gauge  pressure  of  510  lbs.  The  weight 
of  the  four  lines  would  be  about  320,000  tons,  or  less  than  20  per  cent, 
greater  than  that  of  the  less  economically  arranged  72-in.  pipe. 

To  work  the  compressors  148,710  indicated  h.p.  would  be  required  for 
each  line,  or  594,840  h.p.  in  all.     If  power  had  to  be  generated  specially 
for  compressing  the  gas,  the  most  economical  plant,  from  a  fuel  point  of 
view,  would  consist  of  producers  and  gas-engines,  in  which  an  indicated 
horse  power  might  be  obtained  for  about  0*8  lb.  of  coal  per  hour.     At  this 
rate  a  compressing  plant  capable  of  working  the  four  lines  to  their  full  capa- 
city would  consume  5,200  tons  of  coal  per  day,  which  is  probably  not  far  off 
what  would  be  required  for  550  locomotives  hauling  London's  daily  quantum 
of  coal,  and  the  shunting  engines  in  the  yards.    There  happens,  however,  to 
be  a  source  of  ix)wer  already  available,  in  the  gases  of  combustion  from  the 
coke  which  is  burnt  for  the  purpose  of  carbonising  the  coal.     These  gases 
pass  off  from  the  retort  ovens  at  a  very  high  temperature,  and  if,  instead  of 
going  to  waste,  they  are  passed  through  suitable  boilers,  enough  steam  can 
be  raised  by  their  means  to  work  the  compressors,  thus  obviating  the  need 
for  more  fuel.     In  addition  to  the  heat  thus  available  in  the  gases  of 
combustion,  a  further  supply  is  stored  in  the  coke  derived  from  the  coal 
which  is  carbonised  in  the  retorts.     This  heat  is  generally  wasted  by  the 
quenching  of  the  coke  with  water;  but  M.  Emile  Gobbe   has  recently 
invented  a  method  for  it^  recovery.     This  consists  in  feeding  the  incan- 
descent coke  as  it  comes  from  the  retorts  into  a  vertical  producer,  called  a 
"  quenching  "  producer,  into  the  base  of  which  a  spray  of  water  or  jet  of 
steam  is  led.     This  quenches  the  coke,  the  heat  from  which  dissociates  the 
steam,  the  oxygen  combining  with  a  portion  of  the  carbon  to  form  carbon 
monoxide,  and  the  hydrogen  being  left  in  the  free  state.     The  heat  of  the 
coke  is  thus  utilised  for  the  production  of  water-gas,  yielding  a  practically 
costless  but  valuable  fuel,  which  can  be  used  either  for  raising  the  coal 
from  the  pits,  for  compressing  air  to  work  the  machinery  below  ground^ 
or  for  heating  the  retorts,  thus  saving  an  equivalent  amount  of  coal  or 
coke.    The  steam  required  for  working  the  gas  compressors  being  thus  fur- 
nished by  the  manufacture  of  the  gas,  we  have  only  to  take  account  at  the 
power  station  of  the  engine-room  costs  and  that  of  management,  which  for 
such  large  installations  as  we  are  now  considering,  and  for  absolutely 
steady  work,  might  be  taken  for  present  purposes  at  20d.  per  indicated  h.p. 
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per  annum.  The  average  daily  load  being  three-fourths  of  the  maximum, 
the  power  consumed  ^^^ll  be  reduced  in  a  somewhat  greater  proportion, 
but  taking  it  at  three-fourths  it  will  amount  to  446,130  indicated  h.p. 

The  first  cost  and  working  expenses  of  the  transmission-plant  will  then 
be  as  follows : — 

First  Cost  of  Transmission  Plant, 

B<jilers.  engines,  compressors,  and 

auxiliary  plant        ...  ...  ...       594,S40  I.H.P. 

Add  reserve  20  %       1 18,968 


713,808   @  £14     9,993,312 
Pipe-line,  including  all  costs,  320,000  tons     ...         @  £28     8,960,000 

£18,953,312 
Say  £19,000,000 

Annual  Cost  of  Transmission.  £ 

Wages  and  management,  etc.,  446,130  I.H.P.  at  say  20/-  446,130 

Inspecting  and  painting  pipe-lines  when  necessary,  say...  20,000 

Rates,  taxes,  and  insurance,  say  ...  ...  ...  ...  33,870 

500,000 
Interest  on  investment  at  4  °/q      ...  ...  ...  ...  760,000 

Depreciati(m  cm  buildings  and  steam  plant,  at  7^  °/q,  say  750,000 

Depreciation  on  pipe-line,  at  4  ^/q  ...  ...        say  360,000 

£2,370,000 

This  is  only  just  over  two-fifths  of  the  bare  railway-charges  for 
carrying  an  equivalent  am<junt  of  coal  to  London  by  rail,  or  one  quarter 
of  the  difference  between  the  value  of  the  coal  at  the  pit's  mouth  and  as 
delivered  to  the  consumer.  Spread  over  the  gas  transmitted,  the  cost  of 
transmission  w^orks  out  at  three  farthings  per  thousand  cubic  feet. 

A  Pipe  Line  to  Supply  The  Gas  Light  and  Coke  Co. 

Case  III. — This  Company  made  during  the  first  half  of  1905 
11,283,976  thousand  c.  ft.  of  gas,  the  maximum  daily  consumption  being 
say  125,000,000  c.  ft.  This  quantity  could  be  conveyed  from  the  coal- 
fields by  a  main  ranging  from  18  in.  to  36  in.  diam.,  weighing  25,000 
tons,  and  worked  under  an  initial  pressure  of  510  pounds  per  sq.  in.     In 
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tlus  iiiaiu  one  ton  of  steel  is  required  for  each  5,000  e.f.  of  gas  carried  per 
(lay,  as  against  8,750  c.  f.  in  the  last  case.  The  cost  of  transmission  per 
thousand  c.  f.  would  therefore  be  a  shade  higher  than  in  Caso  IL,  but 
would  still  be  under  a  pennj'. 

In  the  foregoing  no  account  has  been  tjiken  of  leakage.  In  the  Gas 
Light  and  Coke  Co.'s  system  G'2  per  cent,  of  the  gas  made  is  unaccounted 
f'»r,  through  losses  in  the  works  themselves  and  in  the  mains  and  service 
pipes.  The  leakage  from  a  system  of  gas-mains,  of  varying  ages  and 
cunditions,  tapped  at  short  intervals  and  connected  with  a  ramification  of 
pipes,  good,  bad,  and  indifferent,  affords  no  criterion  apj)licablc  to  a  new 
main  not  used  for  distribution.  The  best  of  the  Paris  air-mains  lost  in 
each  mile  ()'38  per  cent,  of  the  amount  delivered ;  but  Professor  Riedler 
l>elieves  that  in  newer  and  better  laid  mains  the  leakage  is  considerably 
reduced.*  At  Offenbach,  under  a  pressure  of  6 J  atmosphereSj  the  loss 
was  only  I'^I  c.  f.  per  mile  per  h<mr.  t  A  loss  even  at  the  rate  of  0'38  per 
cent,  per  mile  would  obviously  be  a  very  serious  matter  on  a  173  mile  line, 
amounting  as  it  would  to  two  thirds  of  the  gas  delivered,  or  two  fifths 
ii{  that  sent  out.  Steel  tube  makers,  however,  are  prepared  to  lay  pipe- 
lines which  will  be  practically  gas-tight ;  and  Prof.  W.  B.  Bm-stall,  con- 
siders that  the  leakage  from  long  pressure  mains  can  be  re<lnced  to  c«m- 
siderably  less  than  one-tenth  per  cent,  per  mile.  J  This  over  a  173- 
mile  line  would  amount  to  17*3  per  cent,  of  the  gas  deUvered,  and, 
spreading  the  cost  of  the  gas  thus  lost  over  that  sold,  the  price  of  the  latter 
would  be  correspondingly  raised.  The  monetary  loss  by  leakage  of  gas 
would  probably  not  exceed  that  by  waste  of  coal  in  transit  and  handling, 
and  its  deterioration  for  gas-making  purposes  by  lapse  of  time. 

In  the  foregoing  statements  no  credit  is  taken  for  the  possibility  of 
using  small  coal,  worth  from  3s.  to  4s.  per  ton,§  or  less,  or  for  the  immense 
heaps  of  waste  coal  which  might  also  be  brought  into  use.  It  might,  how- 
ever, be  better  to  hold  tliis  material  in  reserve  for  emergencies,  in  order 
to  prevent  those  disastrous  fluctuations  in  price  to  which  coal  is  subject. 
In  1*.»00  and  1901,  for  instance,  the  value  of  coal  at  the  pit's  mouth  rose 
from  7s.  7d.  per  ton  (in  1899)  to  10s.  9|d.  and  19s.  4id.  respectively. 

A  saving  in  the  manufacture  of  gas  would  be  brought  about  by  modem 
Works  erected  on  an  ample  site,  and  the  configuration  of  th(»  ground  at 
most  collieries  will  permit  of   arranging   the   plant   much  more  advan- 


*  Unwin — Distribution  of  Power  by  Compressed  Air.    Proc.Iii6t.C.E.     Vol.  CV. 
^  Unwin — Howard  Lecture  on  The  Development  and  Transmission  of  J'ower,  p.  65. 
t  Royal  Commiseion,  10,495.  §  Ibid.,  14,811. 
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tageously  than  is  possible  on  the  flat  sites  in  and  around  the  metropolis. 
A  close  calculation  of  the  saving  which  may  be  expected  to  result  from 
the  transfer  of  the  manufacture  of  gas  from  London  to  the  coalfields 
could  not  safely  be  made  without  much  fuller  data  than  I  at  present 
possess,  but  I  have  shown  that  there  is  a  fair  probability  that  the  light  and 
heat  which  we  require  can  be  brought  to  us  for  a  fraction  of  the  £9,000,000 
a  year  (over  and  above  the  value  of  the  coal)  which  we  have  to  pay  for  its 
carriage  and  handling.  That  something  like  three  quarters  of  this  can  be 
saved  appears  to  be  beyond  doubt. 

As  to  the  effect  which  the  change  will  have  on  the  selling-price  of  gas 
in  London,  if  it  were  merely  a  question  of  railway  versus  pipe,  the  saving 
might  be  arrived  at  by  deducting  from  the  present  price  the  difference  in 
cost  of  the  two  modes  of  transmission,  less  the  interest  on  the  capital  cost 
of  the  new  manufacturing  plant  at  the  colKeries.  Other  considerations 
affecting  the  result  are  the  possibility  of  using  a  cheaper  grade  of  coal  at 
the  collieries,  the  saving  in  labour  due  to  up-to-date  plant  with  ample 
space,  the  difference,  one  way  or  the  other,  between  the  rate  of  wages  in 
London  and  that  in  the  collieries,  and  the  abolition  of  standards  of  illu- 
minating value.  It  is  probably  not  too  sanguine  to  expect  that  gas  will 
be  delivered  to  the  compressors  at  6d.  or  at  most  8d.  per  thousand  cubic 
feet,  as  against  5'84d.,  the  actual  net  cost  of  manufacture  and  distribution 
at  Widnes.  If  this  expectation  is  borne  out,  the  gas  will  be  delivered  at 
the  Companies'  works  in  London  at  8d.  or  lOd.  per  thousand  cubic  feet, 
which  will  admit  of  its  being  retailed  to  the  consumer  at  a  price  consider- 
ably below  the  present.  This  forecast  is  put  forward  with  diffidence,  and 
may  be  superseded  by  more  reliable  estimates. 

But  the  customer  must  not  expect  to  receive  in  his  gas  the  same 
calorific  value  as  he  now  gets  in  his  coal.  If  this  were  attempted,  the 
result  would  be  disastrous  for  coal-conservation,  since  close  on  five  tons 
of  coal  would  have  to  be  carbonised  to  furnish  gas  equal  in  heating  value 
to  one  ton.  The  volume  of  this  gas  would  be  about  50,000  cubic  feet^  and 
to  compete  in  heating  value  with  coal  at  23s.  it  would  have  to  be  sold  at 
5id.  per  thousand  cubic  feet,  which  is  not  within  the  bounds  of  probability. 
The  saving  point  is  that  for  all  domestic  purposes  a  far  larger  proportion 
of  the  heat  can  be  turned  to  useful  account  with  gas  than  with  coke  or 
coal.  Hence  the  estimates,  which  have  already  been  quoted,  that  gas  at 
Is.  or  Is.  6d.  per  thousand  cubic  feet  is  cheaper  to  use  than  coal  at  current 
prices. 

In  power-production  also  the  same  applies,  as  will  be  seen  from  the 
following  statement,  showing  the  cost  per  Board  of  Trade  unit  of  the 
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fuel  used  by  the  twenty-five  Metropolitan  Electric  Light  undertakings 

daring  twelve  months,  and  the  price  at  which  gas  must  be  supplied  to 

enable  them  to  obtain  the  same  power  by  means  of  gas  engines  at  the 

same  cost  for  fuel,  on  the  basis  of  22*6  c.f.  of  gas  per  unit  generated,  and 

115  units  generated  for  each  100  units  sold. 

Cost  of  Fuel  per  Board  EquivaleDt  price  of 

of  Trade  unit  sold.*  gas  per  1,000  c.f. 

Highest  cost  of  fuel  (Islington)  1-03  ...  3s.  4d. 

Lowest  cost  of  fuel  (Hackney)  0*32  ...  Is.  O^d. 

Average' cost  at  25  works  ...         0*65  ...  2s.  Id. 

Thus  coal-gas  at  Is.  per  1,000  cubic  feet  would  be  a  cheaper  fuel  than 
coal  for  every  generating  station  in  the  metropolis. 

The  gain  to  the  atmosphere  of  London  would  therefore  be  twofold, 
owing,  firstly,  to  the  greatly  reduced  consumption  of  fuel  brought  about 
bv  the  superior  efficiency  of  gas  as  compared  with  coal ;  and,  secondly,  to 
the  perfection  with  which  that  combustion  would  be  effected. 

From  a  coal-conservation  point  of  view,  this  greater  efficiency  of  gas  is 
verj'  important,  for  if,  to  do  a  given  amount  of  work  with  gas,  the  same 
number  of  heat-units  were  necessarv  as  in  the  case  of  coal,  at  least  four 
times  as  much  coal  would  be  required  to  furnish  that  gas  as  would  suffice 
to  do  the  work  direct.  Even  as  it  is,  it  is  probable  that  the  weight  of 
coal  which  would  have  to  be  carbonised  to  supply  London  with  gas  would 
exceed  that  which  is  now  consumed  for  all  purposes ;  but  as  a  set-off  each 
ton  of  coal  would  yield  some  13  or  14  cwt.  of  coke  and  breeze,  or,  allow- 
ing for  the  quantity  required  to  heat  the  retorts,  10  or  12  cwt.  available 
for  sale.  The  return  from  these  alone  would  be  not  far  short  of  the  value 
of  the  coal  from  which  thev  are  derived. 

So  valuable  is  coke  for  making  pig-iron,  and  for  foundry  purposes, 
that  of  the  12  million  tons  which  are  made  each  year  for  the  purpose, 
close  on  1 1  million  tons  are  produced  in  open  ovens,  with  the  result  that 
the  whole  of  the  gas  and  other  valuable  residuals  are  lost.  The  removal 
of  the  gas-manufacturing  industry  to  the  coalfields  would  effect  a  great 
national  economy,  by  furnishing  an  outlet  for  the  utilisation  of  the  gas 
from  the  coke  ovens,  and  thus  doing  away  with  this  appalling  waste. 

Any  doubt  which  may  exist  as  to  the  commercial  practicability  of  gas- 
transmission  will  be  best  dispelled  by  a  consideration  of  some  achieve- 
ments in  the  same  direction  with  natural  gas  in  the  United  States. 

This  gas  (which  contains  practically  the  same  constituents  as  our  coal- 
gas)  is  obtained  from  deep  borings  in  the  gas  districts  of  several  States,  and 

*  Electrical  Times,  2l8t  Sept..  1905,  pp.  337,  389.; 
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the  greater  part  of  it  is  piped  to  distant  points.     From  In  to  12  million 
cubic  feet  per  day  are  pumped  from  tlie  Indiana  gjis- fields  to  Chicago.* 

Much  of  the  gas  from  Northern  Pennsylvania  is  sold  m  New  York, 
and  some  points  of  consumption  are  more  than  200  miles  from  the  gas 
wells.  The  total  production  in  1903  was  238,769,067,0u0  c.f.,  equivalent 
in  heating  value  to  close  on  12  million  tons  of  bituminous  coal.  Four 
million  people  are  supplied  with  light  and  fuel  (for  all  purposes)  by  natural 
gas.  The  compressors  which  force  the  gas  to  Chicago  are  ca}>able  of 
producing  a  pressure  of  2,000  pounds  per  square  inch,  and  work  at  i\ 
normal  pressure  of  300  pounds.  Several  of  the  pipe-lines  in  West  Virginia 
are  from  16  inches  to  20  inches  in  diameter.f 

Hence  as  regards  its  magnitude,  the  number  of  people  supplied,  the 
distance,  and  the  pressures,  the  natural  gas  industry  of  the  United  States 
affords  good  precedents  for  the  project  which  I  have  outlined.  The 
question  will  naturally  arise  whether  manufactured  coal-gas,  with  its  initial 
cost  of  production,  will  stand  the  additional  expense  of  transmission.  This 
is  conclusively  answered  by  the  fact  that  the  average  price  to  the  consumer 
of  natural  gas  in  1903  was  about  15  cents  per  thousand  c.  f.  If  the  prici* 
at  the  wells  is  taken  at  the  extremely  low  figure  of  3  cents,  this  leaves 
only  12  cents  to  cover  the  cost  of  transmission  and  distribution.  My 
estimated  cost  of  transmission,  namely,  Id.  per  thousand  c.f.,  added  to  the 
4d.  per  thousand  which  it  costs  the  Gas  Light  and  Coke  Co.  to  distribute* 
their  gas,  gives  5d.  for  these  two  items,  as  against  6d.  in  the  foregoing. 

Another  instance  of  long-distance  transmission  is  the  pi})inir  of  j)etro- 
leum  from  the  oil-fields  to  New  York  harboiu',  over  400  miles.  The  main 
trunk  line  consists  of  three  6-inch  wrought  iron  pipes,  with  twelve  pumping 
stations  some  3o  miles  apart.  The  pumps  work  at  about  1,000  pounds  per 
sq.  in.  })ressure,  and  the  capacity  of  the  line  is  about  105,000  imperial 
gallons  per  day.$  The  average  price  of  Pennsylvania  petroleum  was  $1*59 
per  barrel,  or  £9,540  for  the  day's  flow,  which  is  only  a  quarter  of  the 
amount  of  London's  daily  coal-bill.  The  annual  selling-price  of  the 
maximum  quantity  of  water  delivered  by  the  Coolgardie  pipe-line  is 
£319,375,  the  cost  of  the  pipe-line  and  pumping  stations  being  £2,300,000, 
or  7^  years'  earnings.  A  conduit  and  compressor-station  to  deliver  suffi- 
cient gas  to  meet  all  London's  I'equirements  for  fuel  can  be  laid  down  for 
£19,000,000,  only  2^  years'  purchase  of  the  saving  which  it  would  bring 
al>out. 


♦  "The  HaraessiDf?  of  Niagara,"  p.  348. 

»"  L\S.  Geological  Survey  Report.    Mineral  Resources  of  the  United  States,  U>03. 

*  "  The  Harnessing  of  Niagara,''  p.  347. 
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In  I^niuloQ  the  sabstitntion  of  ffnseoiis  fuel  for  coal  will  save  the  army 
of  cart?  which  convey  the  coal  to  our  houses,  and  would  lessen  the  number 
required  to  remove  tlie  ashes,  etc.  Wherever  gas  under  pressure  can  be 
obbiined,  ant  I  it  will  pay  to  lay  a  separate  pipe,  compressed  gas  will  be 
a\'ailable  for  locomotives,  both  on  road  and  rail,  thus  paving  the  way  for  a 
stinkless  motor.  A  cylinder  T)^  ft.  in  diameter  by  30  ft.  long  will  hold,  at 
500  j)ounds  pressure,  enough  gas  to  run  an  ordinary  train  for  100  miles, 
while  the  expansion  of  the  gas  could  ]»robably  be  utilised  to  cool  the 
cylinder,  thu>  sa^'ing  a  water  jacket. 

If  the  pi|>es  aiv  to  follow  new  cross  country  lines  in  preference  to  the 
existing  roads,  it  is  worth  considering  whether  the  opportunity  should 
not  be  taken  of  forming  motor-roads  alongside.  Motorists  should  l)e  pre- 
pared to  pay  a  good  pro}X)rtion  of  the  cost  of  new  roads  for  their  own 
exclusive  use. 

Questions  or  Procedure. 

There  is  ouu  imix>rtant  questicai  remaining  to  be  considered,  namely, 
who  are  the  best  i^ersons  to  carry  out  a  scheme  of  long-distance  gas 
transmission.  So  far  as  their  own  needs  are  concerned,  the  existing  gas 
comi)anies  could  appropriately  lay  down  and  work  the  pipe-lines.  In  view 
of  the  many  interests  involved,  as  for  instance  the  companies  owning 
the  collieries,  several  of  which  could  with  advant^ige  feed  one  pipe-line, 
those  dealing  with  the  residuals,  the  owneiN  of  the  pipe-lines,  and  the  gas 
companies,  municipalities  and  private  individuals  dra>vingga8  therefrom,  it 
has  occurred  to  me  that  it  miijht  be  best  to  institute  some  sort  of  clearin^j 
house,  on  which  all  parties  could  be  represented,  and  which  would  settle 
the  si'ale  of  charges  for  the  function  performed  by  eiich,  and  deal  with  all 
disputes  which  might  arise.  Such  an  institution  would  obviate  the 
necessity  for  many  large  transfers  of  proi)erty,  as  well  as  for  vexatious 
and  hamjK^ring  restrictions  of  the  right  to  supply. 

Any  piecemeal  procedure  involves  a  risk  of  the  interests  of  the  under- 
takers and  those  of  the  j)ublic  being  sacrificed  by  j)rotracted  struggles  in 
the  committee-rooms  and  in  the  law-courts,  ending  in  compromises  satis- 
factory to  no  })aii:v  and  irksome  to  all.  Moreover,  questions  will  constantly 
arise  concerning  the  points  on  which  the  interests  of  a  company  may 
conflict,  or  seem  to  conflict,  with  the  well-being  of  the  public,  and  while 
any  false  step  in  the  one  direction  may  result  in  catastrophe,  an  error  in 
the  other  may  stifle  an  industry  by  a  well-meant,  but  shortsighted,  code 
of  regiilation-.  Normally,  I  presume,  any  questions  of  the  kind  would  be 
dealt  with  by  tlie  Boanl  of  Trade.   1  ut  in  view  of  the  present  clamour 
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for  increased  attention  to  questions  of  trade  and  commerce,  it  hardly  seems 
desirable  to  overload  that  Board  with  other  matters.  Moreover,  the  ground 
to  be  covered  is  so  vast,  and  the  technicalities  so  intricate,  as  to  call  for 
the  undivided  attention  of  a  strong  Board,  which  should  have  the  fullest 
possible  powers,  and  should  deal  with  the  technical  side  of  all  Parliamen- 
tary Bills  which  relate  to  matters  within  their  purview. 

Resolution. 

I  therefore  beg  to  move  the  following  resolution,  namely :  That  in 
\\ew  of  the  need  for  husbanding  our  coal  resources,  the  deplorable  and 
increasing  evils  produced  by  smoky  fogs,  and  the  desirability  of  providing 
a  cheap  smokeless  fuel  for  domestic  and  industrial  use,  the  Councils 
of  The  Royal  Sanitary  Institute  and  the  Coal  Smoke  Abatement  Society 
be  asked  to  join  in  a  memorial  to  His  Majesty's  Government,  setting 
forth  the  urgency  of  these  questions,  and  praying  that  His  Majesty's 
Government  wall  be  pleased  to  appoint  a  strong  permanent  committee 
to  deal  with  them. 


[77n'8  Discussion  applies  to  the  subject  before  the  Conference   on 
Wednesday  morning — ^^  Domestic  Smoke  Abatement ,^^^ 

Mr.  W.  II.  Atkix  Berry  (London)  said  Dr.  Dt\s  Voeux  had  stated  that  coal 
had  been  used  as  fuel  in  London  for  the  last  500  years.  Macaulay  had  recorded 
in  his  History  that  King  William  III.  had  transferred  his  residence  from  London 
to  Hampton  Court,  on  account  (amongst  other  things)  of  the  smoke  from  the 
many  chimneys  in  London  which  mingled  with  the  fog.  So  that  for  over  200 
years,  at  any  rate,  that  state  of  things  had  been  going  on  in  the  metropolis.  But 
he  (the  speaker)  beheved  that  it  was  going  to  mend  now  that  public  and  scien- 
tific attention  is  being  directed  to  the  evil  and  to  the  questions  of  its  remedy 
as  at  the  present  time.  He  held  strongly  in  favour  of  gas,  both  for  domestic 
heating  and  cooking,  and  his  opinion  had  b(»en  arrived  at  by  experience  and 
experiments,  following  upon  a  strong  prejudice  against  gas  fires.  The  great  im- 
provements effected  in  gas  stoves  during  recent  years  had  altered  the  conditions 
of  the  question.  It  must  not,  however,  be  supposed  that  he  argued  that  coal 
was  to  be  abandoned  as  hopeless  in  connection  with  the  problem  of  smoke 
abatement.     The  Coal  Smoke  Abatement  Society  had  secured  abundant  evidence 
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that  the  use  of  coal  was  by  no  means  inconsistent  with  abatement  of  smoke, 
and  had  convinced  them  that  under  proper  conditions  and  proper  management 
the  existing  state  of  things  was  preventable  as  regards  the  fouling  of  the 
atmosphere  with  excessive  smoke,  and  the  necessary  steps  for  preventing  it 
should  therefore  be  adopted.  The  Coal  Smoke  Abatement  Society,  in  connection 
Mith  H.M.  Office  of  Works,  had  recently  been  carrying  on  a  series  of  tests  of 
grates,  and  although  the  final  results  have  not  yet  been  determined,  satisfactory 
evidence  had  been  afforded  that  much  can  be  accomplished  by  the  adoption  of  a 
proper  kind  of  grate  for  coal  fires. 

Mb.  T.  C.  Horsfall  (Macclesfield)  said  that  there  was  no  doubt  that  a  com- 
munity, by  the  enforcement  of  a  well  devised  law,  could  free  itself  in  great 
mea^sure  from  the  nuisance  of  domestic  smoke.  Three  years  ago  he  had  met  a 
number  of  German  officials  who  had  come  to  England  to  study  our  experiments 
in  housing.  They  told  him  that  they  had  been  painfully  impressed  in  London 
and  Birmingham  by  the  filthiness  of  the  air  and  asked  him  why  we  English  do 
not  prevent  the  production  of  smoke  by  house  fires.  When  he  told  them  that 
there  is  no  law  here  to  interfere  with  the  making  of  smoke  by  householders,  they 
a<<sured  him  that  German  communities  were  not  so  helpless,  and  that  in  some 
German  towTis,  of  which  Hanover  was  one,  the  amount  of  smoke  made  by  house 
fires  was  now  only  about  one  third  of  that  which  was  produced  ten  years  ago. 
He  knew  by  his  own  experience  that  domestic  fires  need  not  produce  a  tenth 
part  of  the  smoke  they  now  do.  He  heard  the  late  Sir  William  Gull  say  that 
he  had  used  an  Amott  grate  for  twenty- five  years,  and  regarded  that  kind  of 
grate  as  a  cure  for  the  smoke  evil  so  far  as  houses  in  which  servants  are  kept 
are  <!oncerned.  He  himself  had  used  the  Amott  grate  for  more  than  twenty 
years,  and  he  had  formed  the  same  opinion.  The  Arnott  grates  which  he  had 
in  four  rooms  burnt  common  bituminous  coal  in  open  fireplaces  and  warmed  his 
rooms  very  efficiently  and  supplied  them  with  fresh  air.  The  fires,  half  an  hour 
after  being  lighted,  were  smokeless  for  the  rest  of  the  day,  and  if  the  cinders 
from  the  previous  day's  fire  were  used  for  lighting  the  fire  with,  no  smoke  was 
made.  The  flue-pipes  did  not  need  to  be  swept  more  than  once  in  four  or  five 
years.  One  flue  that  was  very  much  used  had  not  been  swept  for  seven  years. 
He  would  be  glad  to  send  an  Arnott  grate  to  London  to  be  tested  by  the  Coal 
Smoke  Abatement  Society. 

Db.  Okmandy  (Warrington)  said  Dr.  Des  Voeux  made  a  very  strong  point 
in  favour  of  the  use  of  gas  not  only  for  cooking,  but  also  for  heating  purposes 
generally.  One  point  which  struck  him  was  the  impracticable  nature  of 
many  of  the  proposals  put  forward.  It  was  admitted  that  the  greater  part  of 
the  smoke  issued  from  the  innumerable  chimneys  of  dwelling-houses,  and  was 
particularly  evident  in  the  early  hours  of  the  morning,  at  noon,  and  in  the  early 
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evening,  in  otlier  words,  during  the  cooking  periods.  Dr.  Des  Vobux  rightly 
pointed  out  that  a  great  objection  of  the  us(^  of  gas  fires  in  the  kitchen,  would 
be  the  consoqu«nt  doing  away  with  the  hot  water  supply  at  present  so  largely 
arranged  to  work  from  the  kitchen  fiiv.  Tliis  difficulty  it  wk%  proposed  should 
be  overconK'  by  the  use  of  slow  combustion  stoves  with  hot  water  jacket.  He 
desired  to  point  out  that  the  greater  quantity  of  the  smoke  produced  came  from 
the  innimierable  thousands  of  small  dwelling-houses.  It  was  absurd  to  suppose 
that  builders  would  ^o  to  an  expense  such  as  thus  suggested,  and  still  more 
absurd  to  think  that  the  tenant  would  take  the  matter  on  his  own  shoulders. 
Beyond  educating  the  public  gradually  to  do  the  best  with  the  existing  facilities, 
the  only  hope  for  new  action  lay  in  persuading  builders  of  new  tenements  to 
adapt  these  more  up-to-date  methods  of  economical  and  smokeless  combustion. 
With  n^gard  to  the  pa})ers  of  ^Fr.  Ackermann  and  Mr.  Martin,  these  both 
seemed  to  fail  to  realise  that  a  tremendous  amount  of  fuel  was  burnt  with  the 
object  of  rai«<ing  .>team  for  purposes  other  than  that  of  power  production. 
There  were  also  very  many  manufacturing  operations  which  it  would  be  most 
uneconomical  to  carry  out  by  means  of  gas  finng.  As  regards  the  generation  of 
power  there  is  Httle  doubt  that  the  gnidual  introduction  of  the  internal  combus- 
tion engine  will  do  much  to  diminish  the  smoke  nuisance. 

Mr.  Marsh  (Manchester)  stsited  that  as  a  Manchester  man  he  could  not  agree 
that  the  mainifactinvrs  of  that  district  were  careless  as  to  the  sanitarv  condition 
of  their  surroundings,  and  that  from  his  experience  of  them  he  felt  sure  they 
rather  courted  any  criticisms  than  shunned  them.      He*  was  delighted  to  think 
that  the  districts  round  Manchester  were  at  present  in  the  van  of  progress  as 
regards  smoke  abatement.    The  efforts  of  the  manufacturers  to  abate  smoke  were 
probably  not  caused  by  any  tosthetic  ideas,  but  from  a  desire  to  economise,  it 
being  ^^ell  kiKjwn  a\ here  there  was  great  smoke  there  was  great  waste.     To  give 
a  proof  of  what  was  being  done,  he  remarked  that  at  works  with  which  he  himself 
was  connected  some  700  mixed  coal  and  coke  fires  had  been  converted  to  gas  fires. 
The  stoves  referred  to  were  TimmcMi's  stoves.    There  was  now  no  trace  of  smoke, 
and  a   further    recommendation   was   the    greater    cleanliness   in    the    works, 
immunity  from  fire,  and  economy  in  labour  of  carrying  away  the  refuse,  which, 
in  the  case  of  so  many  fires  in  one  building,  is  a  matter  of  no  little  moment.    He 
was  of  opinion  that  this  class  of  stove  should  be  adopted  by  the  tinplate  workers 
throughout  the  kingdom.      Then  in  n^spect  to  power,  he  might  say  that  the 
works  referred  to  was  driven  (mtirely  by  gas  engines.     In  the  distiict  of  Man- 
chester a  considerable  number  of  gas  engines  of  large  power,  varying  from  250 
h.p.  up  to  a  thousand  h.p.,  had  recently  been  erected.     The  mills  and  factories 
were  therefore  doini^  their  utmost  to  reduce    the   amount   of   smoke   in    the 
atmosphere,  but  the  domestic  house  lire,  as  previous  speakers  had  stated,  was 
the  great  culprit,  and  he  was  afraid  that  no  radical  improvement  would  take 
place  until  the*«e  coal  fires  were  displaced  by  gas  fires.     He  was  not  a  believer 
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with  those  who  thought  that  restrictive  laws  would  be  of  much  service.  Educa- 
tional influences  such  as  those  exerted  by  Sir  Wm.  Bichmond's  society  and  other 
kindred  societies  have  had,  and  are  having  more  effect  than  all  the  laws  on  the 
statute  book. 

CoxrsoiJAOR  W.  MuiBUBAi)  (Liverpool)  said,  in  matters  of  smoke  abatement 
the  readers  of  papers  had  forgotten  the  obvious  usefulness  of  electricity,  both  for 
motor  power  and  for  heating  ;  the  writer  having  found  a  bedroom  electric  radiator 
much  superior  to  other  methods  for  its  purpose.  In  speaking  of  the  injurious 
effects  of  smoke,  the  noxious  fumes  from  gas  when  used  either  as  an  illuminant  or 
for  motor  power  must  be  considered.  Although  a  certain  amount  of  smoke  might 
come  from  electric  generating  stations,  still  this  was  local  and  comparatively  limited. 
Far  more  could  be  done  by  educating  the  people  and  conferring  \vith  builders  and 
architects  than  by  supporting  such  drastic  legislation  as  that  proposed  in  some 
of  the  papers.  In  many  cities  and  most  small  towns  the  gas  was  not  a  public 
asset,  but  belonged  to  a  private  company,  and  until  the  powers  of  private  com- 
panies were  limited,  more  especially  as  to  the  manufacture  of  poisonous  water 
gas,  great  care  should  be  exercised  in  putting  more  power  into  their  hands. 
As  regards  the  use  of  coke  it  must  be  remembered  that  at  the  present  time  the 
supply  was  limited  and  any  further  great  demand  would  enormously  increase  the 
price. 

Mb.  B.  H.  Thwaite  (London)  said  that  the  suggestion  that  broken  coke 

from  by-product  recover}'-coke  ovens  should  be  used  instead  of  soft  coals  in 

grates,  was  the  best  and  most  immediately  practicable  remedy  put  forth ;    but 

with  the  proviso  that  in  the  coking  of  the  coal  for  the  specific  purpose  named, 

the  coking  operation  should  not  be  carried  to  the  full  period  of  exhaustion,  but 

should  be  arrested  at  a  point  a  little  beyond  that  of  an  ordinary  retort  gas 

making  process,  so  as  to  permit  some  proportion  of  the  hydrocarbon  to  be  retained 

with  the  coke  to  assist  in  its  ignition,  and  in  the  maintenance  of  combustion. 

The  expenditure  of  8  to  10  cubic  feet  of  gas  should  be  ample  to  effect  the  ignition 

of  the  coke.    He  had  seen  the  domestic  coke  and  open  fires  in  Sir  Chas.  Cookson's 

house,  and  could  confirm  his  statements.    There  should  be  no  difficulty  in  adopting 

this  method  of  domestic  heating  if  the  scheme  of  coke  and  electric  bxilk  power 

production,  referred  to  in  the  postscript   to  Sir  Charles  Cookson's  paper,  is 

adopted,*  and  which  would  remove  the  smoke  disgrace  of  London,     He  utterly 

disagreed  with  the  laUsez  faire  policy  of  our  government,  regarding  the  methods 

of  arresting  the  production  of  smoke  by  the  householders  of  our  great  cities ; 

if  this  free  and  do  as  you  like  principle  continued,  there  was  little  hope  that  the 

smoke    nuisance    would    ever    he    removed.       The    suggestion    in   Sir    George 

Livesey^s  paper  that  the   illuminating  value  of  town    gas  should  be   reduced 

*  A  copy  of  a  reprint  of  this  article  had  been  handed  to  the  Secretary. 
VOL.  xxviT.     :^o.  2.  H 
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to  8  to  10  candles,  he  thoroughly  agreed  with.  The  reason  for  the  high  illumi- 
nating standard  value,  involving  the  use  of  expensive  enrichers,  disappeared 
when  the  Auer-Welsbach  invention  was  perfected,  now  some  15  years  ago,  and 
the  continued  insistence  of  the  present  lighting  standard  by  our  authorities  is 
unwise.  The  use  of  the  low  candle  power  gas  preferably  produced  in  by-product 
recuperative  coke  ovens,  woxild  permit  the  economic  production  of  such  gas,  of 
the  proposed  reduced  standard  value  of  8  to  10  candles.  The  coke  oven  combus- 
tion chambers  could  be  fed  with  producer  gas  made  from  common  slack  coal,  the 
coal  for  producing  coke  could  be  selected  from  coal  having  low  sulphur-content 
qualities. 

Mr.  Ernest  A.  Dowsox  (Birmingham)  said  that  he  had  read  Mr.  Martin's 
paper  with  much  interest,  and  agreed  with  him  that  ordinary  coal  gas  was 
more  suited  for  general  distribution  over  a  wide  area  than  was  any  kind  of 
semi-water  producer  gas.  The  latter  was  in  its  own  special  field  when  con- 
verted into  power  and  heat  in  the  vicinity  of  the  works  where  it  was  generated, 
rather  than  for  transmission  to  great  distances.  As  pointed  out  by  the  speaker 
in  a  recent  paper  read  in  Birmingham,  the  point  was  of  fundamental  importance 
in  connection  \^ith  the  firing  of  large  furnaces.  To  ensure  success  and  the 
greatest  economy  in  these  cases,  they  should  endeavour  to  avail  themselves  of 
the  hydrocarbons,  and  thus  obtain  as  much  radiant  heat  as  possible  from  the 
luminous  fiames  given.  Passing  to  the  question  of  the  warming  of  apartments 
by  the  direct  combustion  of  producer  gas,  which  was  certainly  a  useful  appli- 
cation of  this  fuel,  there  were  one  or  two  points  which  occurred  to  him  to 
mention.  For  well-known  reasons  it  was  advisable  to  take  more  care  in  the 
use  of  this  kind  of  gas;  and  in  his  opinion  the  stoves  should  be  designed  as 
far  as  possible  to  ensure  that,  in  the  event  of  the  flames  becoming  unintentionally 
extinguished,  the  unconsumed  gas  shall  pass  entirely  to  the  chimney  without 
any  escape  to  the  apartment.  For  the  same  reason  he  would  advise  that,  in 
every  case  where  this  gas  was  burnt  in  a  small  or  closely  confined  room,  a  pilot- 
flame  of  ordinary  coal  gas  should  be  kept  alight  adjacent  to  the  nozzles  in  the 
grate.  This  would  then  ensure  the  automatic  relighting  of  the  fire  after  any 
temporary  interruption  in  the  supply  of  the  producer  gas.  He  did  not  wish 
to  appear  an  alarmist,  but  it  was  very  important  to  avoid  getting  a  bad 
reputation  for  the  system  merely  for  the  want  of  taking  reasonable  pre- 
cautions, especially  remembering  that  the  public  took*a  long  time  to  educate  in 
new  methods.  Although  he  was  specially  interested  in  the  application  of  gaseous 
fuel,  he  nevertheless  felt  that  there  were  cases  where  the  combustion  of  solid  fuel 
at  the  point  of  application  would  always  be  called  for.  It  is  thus  of  extreme 
importance,  from  every  point  of  view,  that  furnace  design  shall  continue  to 
receive  expert  attention.  A  previous  speaker  (Mr.  Councillor  Muirhead)  had 
suggested  the  possibilities  of  electrical  heating,  but,  apart  from  its  financial 
aspect,  this  side  of  the  subject  failed  to  touch  the  root  of  the  matter.      All 
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would  see  that  they  must  go  some  steps  further  back,  to  the  generating  station, 
where  they  were  again  faced  with  the  problems  which  were  being  discussed  by 
the  bodies  under  whose  auspices  the  conference  was  held. 

Mb.  Thos.  Potterton  (London)  said  that  one  of  the  speakers  in  the  discussion 
remarked  that  the  heating  of  water  by  gas  was  too  expensive  for  ordinary  use 
in  small  houses,  and  suggested  that  it  could  be  done  from  a  small  boiler  with  coke  as 
fueL  He  would  like  to  state  that  water  for  domestic  use  could  be  most  economic- 
ally heated  from  gas.  With  27  ft,  of  gas  he  could  obtain  a  bath  of  20  galls,  at 
90*^  Fahr.,  and  if  a  second  bath  was  required,  the  gas  being  kept  burning, 
27  ft.  consumption  would  yield  a  bath  at  100*^  Pahr.  It  should  be  noted 
that  in  the  first  instance  the  apparatus  was  quite  cold,  while  in  the  second  the 
water  was  partly  heated,  which  accounts  for  the  difference.  These  figures 
repreaented  winter  conditions,  so  that  in  the  summer  the  cost  would  be  less. 
It  would  therefore  be  seen  that  for  workmen's  dwellings  where  slot  meters  were 
provided,  by  placing  one  penny  in  the  slot  a  hot  bath  could  be  obtained. 

Db.  K.  E.  Mabkel  (Warrington)  speaking  as  a  delegate  from  the  "  Beautiful 
Warrington  Society,"  pointed  out  that  a  very  important  point  with  regard  to  the 
damage  done  to  property  by  the  products  of  combustion  had  not  been  brought 
forward,  a  point  which  was  especially  significant  at  the  present  moment,  when 
the  Charing  Cross  railway  disaster  would  be  fresh  in  their  minds.     The  fact 
that  the   oxidised  product  of  the  sulphur  in  the  coal  condensed  on  sui'faces 
and  formed  sulphuric  acid  was  not  generally  apprehended.     Nor  was  it  suffi- 
ciently recognised  that  this  was  a  progressive  reaction.     Tet  this  it  was  which 
explained   the   enormous  damage   done  by   comparatively  small   quantities   of 
sulphuric  acid  in  contact  with  iron.      The  sulphuric  acid  not  only  dissolved 
iron   in   the  first   instance,  but  acted  afterwards   as   a  kind  of  intermediary 
agency  between  air  and  iron,  going  on  eating  through  the  iron  as  practically 
no  other  substance  would  do.     When  polished  iron  was  exposed  to  a  smoky 
atmosphere  it  would  be  observed  that  after  a  short  time  the  bright  surface  was 
covered  x^ith  fine  specks  of  soot,  followed  soon  after  by  specks  of  rust,  the  soot 
thus  forming  centres  of  corrosion.     The  sulphurous  acid  originally  condensed  in 
the  soot  had  become  oxidised  into  sulphuric  acid,  and  this  it  was  which  was 
responsible  for  the  corrosion.    As  this  corrosion,  or  conversion  of  iron  into  ni?:t, 
was  so  important  a  question,  he  thought  it  worth  while  explaining  it  chemically. 
In  the  first  instance  on  contact  of  sulphuric  acid  with  iron,  ferrous  sulphate  was 
formed.     This  ferrous  sulphate  took  oxygen  from  the  atmosphere  and  was  con- 
verted to  another  substance  called  *'  basic  ferric  sulphate,"  which,  again,  in  contact 
with  iron  was  converted  into  ferrous  sulphate  and  iron  oxide  or  rust.    The  ferrous 
sulphate   would   again   become  oxidised   in  the  way  just  described  and  again 
reduced  by  contact  with  iron,  and  this  process  would  continue  until  the  whole  of 
the  iron  was  eaten  through.     The  large  quantity  of  a  million  tons  of  sulphuric 
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add,  of  which  Dr.  Bideal  had  spoken  in  his  paper,  afforded  no  measure  of  the 
damage  done  unless  one  took  into  consideration  that  important  and  as  yet  little 
recognised  feet  of  the  progressive  action  of  sulphuric  acid  on  iron.  He  also 
pointed  out  that  if  manufacturers  had  recognised  comhustion  to  be  a  purely 
chemical  reaction  enormous  economies  could  have  been  effected  throughout  the 
country,  together  with  abatement  of  smoke  from  factories.  He  himself  had 
adopted  a  plan  of  placing  the  management  of  all  furnaces  and  boiler  fires  in  his 
works  in  the  hands  of  chemists,  with  results  equally  astonishing  whether  one 
regarded  the  abolition  of  smoke,  or  the  increase  of  furnace  efficiency  and  boiler 
power.  His  advice  to  all  engaged  in  manufactures  in  which  combustion  of  fuel 
played  a  part,  would  be  therefore,  "  supplement  your  engineer  by  a  chemical 
expert." 

Mr.  J.  Maoaulat  (Liverpool)  said  that  Sir  C.  Cookson  did  not  state  how 
he  would  prevent  the  coke  ash  from  choking  the  holes  of  the  Bunsen  burner 
which  he  placed  under  the  grate,  nor  how  he  would  prevent  it  from  flying  over 
the  furniture  when  the  fire  was  disturbed.  Then  again,  there  was  the  old 
nuisance  of  smoke  if  coal  and  wood  were  used  to  light  the  fire  each  morning 
in  the  ordinary  way.  The  fact  remained  that  common  coke  made  a  dirty 
ashy  fire  from  which  very  much  sulphur  was  given  off. 
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Read  at  Sessional  Meeting,  Manchester,  February  2nd,  1906. 


THE  objects  of  food  inspection  are  clearly  indicated  by  several  Acts  of 
Parliament  to  which  I  will  give  a  few  references  by  way  of  intro- 
duction to  the  subject  of  meat  inspection.  It  will  be  sufficient  for  my 
purpose  to  begin  with  the  Public  Health  Act,  1875. 

Public  HeaWi  Act,  1875 ;    Public  Health  Acts  Amendment  Act^  1890. 

The  Public  Health  Act,  1875,  supplemented  by  the  Public  Health  Acts 
Amendment  Act,  1890,  gives  power  to  sanitary  authorities  to  have  "all 
articles  intended  for  the  food  of  man,  sold  or  exposed  for  sale,  or  deposited 
in  any  place  for  the  purpose  of  sale,"  inspected  by  their  medical  officer  of 
health  or  inspectors.  These  officers  may  seize  any  article  of  food  which  is 
diseased,  unsound  or  unwholesome,  and  take  it  to  a  magistrate  who  may 
order  such  articles  to  be  destroyed,  and  inflict  a  penalty  upon  the  oflfender. 

The  Sale  of  Food  and  Drugs  ActSy  1875-1899. 

The  Sale  of  Food  and  Drugs  Acts,  1875-1899,  render  the  following 
offences  punishable : — 

1st.  The  mixing,  colouring,  staining,  powdering  with  any  ingredient 
or  material,  of  any  article  of  food  so  as  to  render  it  injurious  to  health. 

2nd.  The  sale,  to  the  prejudice  of  the  purchaser,  of  any  article  of 
food  which  is  not  of  the  nature,  substance  or  quality  of  the  article 
demanded,  or  of  any  compound  article  of  food  which  is  not  composed  of 
ingredients  in  accordance  with  the  demand  of  the  purchaser. 

3rd.  The  abstraction  from  any  article  of  food  of  any  part  of  it  so  as 
to  affect  injuriously  its  quality,  substance  or  nature,  or  the  sale  of  any 
article  so  altered  without  making  disclosure  of  the  alteration. 
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Tlie  Sale  of  Horseflesh  Regulation  Act^  1889. 

This  Act  prohibits  the  sale  of  horseflesh  for  human  food  elsewhere 
than  in  a  shop,  stall,  or  place  over  and  upon  which  there  shall  be  at  all 
times  painted,  posted,  or  placed  in  legible  characters  words  indicating 
that  horseflesh  is  sold  there.  Section  2  prohibits  the  sale  of  horseflesh 
for  human  food  to  any  person  who  has  asked  to  be  supplied  with  some 
meat  other  than  horseflesh,  or  with  some  compound  article  of  food  other 
than  horseflesh. 

(It  had  been  found  that  horseflesh  was  occasionally  sold  as  ordinary 
butcher^s  meat,  and  was  sometimes  used  in  the  preparation  of  potted  meat, 
sausages,  &c.,  under  conditions  which  made  it  difficult  for  the  consumer 
to  detect  the  fact.) 

The  objects  of  these  Acts  are  obviously  to  protect  the  public  against 
dangers  associated  with  the  use  of  diseased,  unwholesome,  or  unsound 
articles  of  food,  and  to  prevent  the  detriment  caused  to  them  by  their 
being  supplied  with  an  article  inferior  in  quality  to,  or  of  another  kind 
than,  the  article  asked  for.  It  will  be  noticed  that  food  inspection  is  con- 
cerned on  the  one  hand  with  the  prevention  of  disease,  and  on  the  other 
with  the  prevention  of  fraud. 

Main   Objects  of  Food  Inspection. 
The  main  objects  of   food  inspection  may  be  summed  up  under  the 
five  following  questions,  which  practically  cover  all  the  points  which  are 
of  interest  to  the  sanitary  authority : — 

1.  Does  the  article  (generally  animal)  show  evidence  of  disease,  and 
more  especially  of  a  disease  due  to  animal  or  vegetable  parasites  capable 
of  infecting  man  ? 

2.  Has  the  article  become  contaminated  with  poisonous  substances,  or 
polluted  with  infectious  products,  through  imperfect  keeping  or  prepara- 
tion ? 

3.  Has  any  substance  possibly  injurious  to  health  been  added  to  the 
article  of  food  for  purposes  of  presentation  or  for  any  other  purpose  ? 

4.  Is  the  food  of  the  nature,  substance  or  quality  demanded,  or  has 
any  other  substance  been  substituted  to  part  or  to  the  whole  of  the  normal 
article  ? 

5.  Is  the  article  of  food  (though  free  from  infective  properties,  pollu- 
tion, contamination,  adulteration)  of  a  nutritive  value  below  the  normal  ? 

Meat  Tiispection  a  branch  of  Food  Inspection. 
I  have  to  deal  here  only  with  one  branch  of  food  inspection,  viz.,  the 
inspection  of  meat.      What  I  have  already  said  of  inspection  of  food 
generally  ai)plies  to  insj^ction  of  meat  in  particular. 
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Difficulties  caused  by  the  number  of  Private  Slaughter-houses, 
It  is  not  easy  to  realise  fully  the  difficulties  attending  meat  inspection, 
aud,  considering  its  importance  to  the  public,  it  is  remarkable  that  admini- 
strative measures  capable  of  facilitating  this  work  and  of  increasing  its 
efficiency  should  not  be  generally  adopted  in  all  civilised  countries.     In  a 
large  town  the  number  of  animals  slaughtered  weekly  is  so  very  considerable 
that  unless  all  the  slaughtering  is  done  in  public  slaughter-houses  supplied 
with  a  sufficient  staff  of  efficient  inspectors  it  is  practically  impossible  for 
all  the  carcases  to  be  satisfactorily  inspected,  and  yet  private  slaughter- 
houses  are   still   prevalent  all   through   the   country.      Urban    sanitary 
authorities   have   power  to   provide   and    supervise    public    abattoirs    or 
slaughter-houses.      But  the  fact  that  they  may  also  license  or  register 
slaughter-houses  or  knackers'  yards  shows  that  the  existence  of  private 
slaughter-houses  is  considered  a  necessity  (Public  Health  Act,  1875,  and 
Public  Health  Acts  Amendment  Act,  1890).     Moreover,  in  rural  districts 
nothing  actually  prevents  the  killing  of  animals  in  unlicensed  or  unregis- 
tered places  for  purposes  of  sale.     It  is  difficult  to  realise  how  the  work  of 
meat  inspection  could  be  carried  out  in  Manchester  if  a  great  part  of  it 
were  not  centralised  at  the  Water  Street  City  Abattoirs  and  Carcase 
Market.     The  existence  of  some  eighty  private  slaughter-houses  and  two 
or  three  suburban  abattoirs  must,  however,  add  considerably  to  the  task  of 
the  chief  veterinary  inspector  and  his  assistants,  who  need  to  be  endowed 
with  considerable  ability  and  industry  to  face  their  duties  as  successfully 
as  they  do.       In  small  towns  not  provided  with  public  abattoirs  aud  a 
sufficient  staff  of   inspectors,  the  difficulties  are  still  greater;    whilst  in 
niral  districts  efficient  inspection  is  practically  an  impossibility  under  the 
present  state  of  things. 

Meat  Inspection  in  Manchester. 
It  is  easy  for  me  to  show  that  I  do  not  exaggerate  the  difficulties  to 
which  I  refer,  by  quoting  a  few  facts  which  are  recorded  by  Mr.  Holbum, 
the  Chief  Veterinary  Inspector,  in  his  report  for  the  year  1904,  which  is 
given  in  Dr.  Niven's  report  on  the  health  of  the  City  of  Manchester 
for  1904  (p.  352). 

Xumber  of  Animals  slaughtered  in  Manchester  duiing  the  year  1904. 


Cattle. 

Sheop. 

Lambs. 

Calves. 

Pigs. 

City  abattoirs.  Water  Street    

27.415        106.176 

5L139           1-627 

15,769 

Hofiholme  abattoira  

667     i                 7-79n              1         222 

3,354 

PriTate  slaughter-houses 

Beef  butchers  (apDroximatelv^  

8,672 

•  •  • 

40.092 

Pork       ,.                   .,                

•  •  • 

1.849 

21,840 

Totals 

36.764     1            205-202 

40,963 
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This  is  a  grand  total  of  284,768  animals,  which  is  equivalent  to  saying 
that  for  every  hour  in  the  whole  year,  day  and  night,  there  were  in  1904 
about  32  animals  killed. 

dumber  of  Carcases  e/cposedfor  sale  in  the  Dead  Meat  Market^  Water  Street, 


Beasts. 


Sheep. 


Lambs. 


Calves. 


Pigs. 


Abattoir  killed    |    24^1       100.049 

ir^r^^f^A     f^resh    38,463        54.266 

imporiea    ^(j^iHed  and  frozen ,     14,664       185,767 


49,365 

271 

39,244 


409 

16,668 

565 


Totals !    77,678       340.062       88,880 


16.642 


2,982 
21.223 
25J036 

49,241 


So  that  in  1904  the  number  of  carcases  exposed  for  sale  at  the  Water 
Street  Meat  Market  alone  amounted  to  572,503,  or,  on  an  average,  1,568 
for  every  day  of  24  hours,  which  is  equivalent  to  more  than  one  a  minute 
day  and  night. 

Beasty  sheep  and  pig  offals  are  also  imported  and  exposed  for  sale  in  the 
meat  market  to  the  following  extent : — 

Fresh  oflfal       945,600  lbs. 

Chilled  and  frozen  oflfals         ...  ...       1,406,850   „ 

Amou7it  of  Meat  Condemned  in  Manchester  during  the  year  190 J/^ 

The  amount  of  unwholesome  meat  condemned  during  the  year  was 
as  follows : — 

Beef  ...         ...         ...         ...         ...     307,695  lbs. 


Mutton 
Veal 
Pork 
Imported  oflfals 


9,848 

6,395 
27,355 
29,640  „ 


»9 


11 


11 


Places  where  Animals  were  Slaughtered, 

Not  only  do  all  these  figures  show  the  magnitude  of  the  task,  but 
some  of  the  details  given  indicate  special  difficulties. 

1.  It  will  be  noticed  that  all  the  shiughtering  was  not  done  at  one 
abattoir,  and  that  a  very  material  number  of  animals  were  slaughtered  at 
private  slaughter-houses. 

Imported  Carcases, 

2.  Out  of  572,503  carcases  exposed  for  sale  at  the  Water  Street 
Dead   Meat   Market,   only    177,356,   or   less   than   one-third,   had   been 
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slaughtered  at  the  adjacent  abattoir,  and  the  rest   had   been  imported. 
The  imported  carcases  were  of  two  kinds : — 

1.  Frozen  and  chilled  carcases   from  Australia,    New   Zealand, 

South  America,  and  the  United  States. 

2.  Fresh  carcases   from   Birkenhead,    the    Manchester  Foreign 

Animals  Wharf,  the  country. 

Carcases  from  the  Country. 

With  regard  to  the  fresh  carcases  from  the  country,  there  is  always  a 
strong  suspicion  that  the  animals  have  been  killed  to  prevent  them  dying 
from  disease,  and  that  every  care  has  been  taken  by  the  butchers  or 
fanners  who  dressed  them  to  remove  as  far  as  possible  every  sign  of 
disease.  The  inspection  of  such  carcases  is  often  a  matter  of  great 
difficulty,  for  the  internal  organs  are  not  usually  available  for  inspection. 

Desirability  of  Regulating  the  Slaughter  of  Animals  in  Rural  Districts. 

Such  difficulties  would  not  exist  if  the  slaughter  of  animals  at 
unlicensed  premises  were  not  allowed,  and  if  carcases  sent  to  the  abattoir 
from  the  country  were  accompanied  by  some  certificate  or  document 
indicating  their  origin  and  by  whom  they  have  been  slaughtered.  The 
licensing  of  all  slaughter-houses  in  rural  districts,  and  the  prohibition  of 
slaughter  at  the  farms  (except  for  home  consumption  or  in  the  case  of 
accidental  injury),  would  not  only  prevent  the  sending  of  many  diseased 
carcases  to  towns,  but  also  check  other  abuses  and  dangers  which  I  have 
pointed  out  in  the  *'  Memorandum  on  Anthrax "  which  I  presented  last 
year  to  the  Cheshire  County  Council.  It  is  a  significant  fact  that  out  of 
the  284,609  pounds  of  meat  condemned  in  1904  at  the  abattoirs  and 
carcase  market,  179,164  pounds  was  dressed  meat  consigned  from  other 
places  than  the  city.  Out  of  this  last  quantity  there  was  5,600  pounds  of 
cattle  meat  imported  from  the  country. 

Essential  Difficulties  of  Meat  Inspection. 
Even  if  by  efficient  administrative  measures  the  slaughter  and  the  sale 
of  carcases  were  centralised  in  well-appointed  public  abattoirs  and  meat 
markets,  the  work  of  meat  inspection  would  still  be  attended  with  many 
difficulties.  The  actual  mass  of  material  which  has  to  be  examined  in  a 
large  city  is  in  itself  an  obstacle  to  thorough  inspection,  wherever  the 
number  of  inspectors  is  insufficient  and  the  system  adopted  has  not  been 
80  planned  as  to  minimise  waste  of  time. 
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To  the  material  difficulty  caused  by  the  actual  number  of  carcases  or 
parts  of  carcases  which  have  to  be  inspected,  must  be  added  that  caused 
by  the  necessity  of  adopting  more  or  less  complicated  methods  of  diagnosis 
in  order  to  establish  the  exact  nature  of  some  defects  or  lesions. 

With  regard  to  the  latter  point  it  might  be  said  that  a  strictly 
scientific  diagnosis  is  not  necessary  for  purposes  of  meat  inspection,  and 
that  meat  which  is  not  absohitely  normal  in  every  respect  should  always 
be  rejected.  If  this  were  done  there  is  no  doubt  that  much  valuable  food 
would  have  to  be  destroyed  arbitrarily,  or  else  that  it  would  be  necessarj- 
to  accept  as  sound  many  articles  the  appearance  of  which  would  not  be 
bad  enough  to  justify  their  destruction  on  the  ground  of  appearances 
alone.  Thus  if  all  carcases  showing  evidence  of  tuberculosis,  however 
limited,  were  destroyed  very  serious  and  unnecessary  loss  of  good  meat 
would  ensue.  On  the  other  hand  if,  without  considering  the  state  of 
various  parts  of  an  animal,  its  flesh  was  passed  whenever  it  presented  a 
good  appearance  the  consumer  would  run  certain  risks.  In  many  cases 
it  is  only  on  the  basis  of  an  accurate  knowledge  of  the  nature  of  the 
defects  which  are  condemned  that  seizure  can  be  legally  defended.  It  is 
also  on  the  basis  of  a  thorough  knowledge  of  the  exact  nature  of  various 
lesions  that  it  has  been  found  possible  to  determine  how  far  certain  defects 
were  or  were  not  injurious  to  the  consumer.  Therefore,  while  it  is  possible 
to  indicate  a  certain  number  of  general  appearances  which  are  incom- 
patible with  soundness  of  meat,  and  which  properly  trained,  intelligent 
and  observant  inspectors  should  be  able  to  detect  easily  and  rapidly,  there 
are,  on  the  other  hand,  other  appearances  which  require  for  their  correct 
interpretation  a  sound  knowledge  of  animal  pathology,  and  of  various 
microscopical,  bacteriological  and  chemical  methods  of  diagnosis.  I  may 
take  this  opportunity  of  suggesting  that  a  small  laboratory  should  be 
attached  to  all  well  equipped  public  abattoirs  for  current  diagnostic  work 
not  requiring  lengthy  investigations.  Special  work  of  this  kind  can  only 
be  carried  out  successfully  by,  or  under  the  supervision  of,  men  who  have 
devoted  several  years  of  their  life  to  the  study  of  animal  diseases. 

Ostertag,  probably  the  greatest  authority  on  meat  inspection  (speaking 
of  Germany),  says :  "  It  is  now  generally  recognised  that  it  is  part  of  the 
chief  functions  of  veterinary  medicine,  through  the  supervision  of  meat 
inspection,  to  protect  human  health  against  dangers  which  may  be 
associated  with  the  eating  of  meat." 

Meat  inspection  has  now  become  a  separate  subject  of  study  in  various 
countries,  among  which  may  be  mentioned  England,  France,  Germany, 
Austria,  Switzerland,  America  and  Japan. 
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In  this  general  introduction  to  the  subject,  I  cannot  enter  into  a 
detailed  account  of  the  work  of  the  meat  inspector.  I  may,  however, 
indicate  generally  how  the  appearances  of  disease  or  unsoundness  fall 
under  two  categories. 

1.  The  general  appearances  which,  without  necessarily  indicating  the 
existence  of  a  special  disease,  show  that  the  meat  is  diseased,  unsound, 
and  unfit  for  food. 

2.  The  special  appearances  which  indicate  the  existence  of  definite 
diseases,  without  necessarily  proving  that  the  meat  is  entirely  unfit  for  food. 

General  Characters  of  the  Parts  of  a  Carcase. 

The  colour,  transparency,  smell,  moisture,  consistency,  and  reaction  of 
each  part  give  important  indications  as  to  the  state  of  a  carcase. 

The  various  parts  which  usually  fall  under  observation  in  a  dressed 
carcase  are  the  flesh  or  muscles,  the  fat,  the  lymphatic  glands,  the  serous 
membranes,  the  bones  and  articulations.  It  is  not  necessary  that  I  should 
deal  here  with  the  various  general  features  by  which  the  age  and  sex 
of  the  carcase  can  be  determined  bv  the  means  of  certain  anatomical 
features. 

Time  will  not  permit  me  to  deal  with  the  viscera.  I  will  simply  show 
here  by  a  few  examples  how  a  systematic  examination  of  the  parts  of  a 
carcase  exposed  for  sale  may  allow  a  careful  inspector  without  special 
anatomical  knowledge  to  recognise  evidences  of  unsoundness.  I  will 
suppose  that  the  carcase  has  not  been  frozen  or  chilled. 

Miiscle  and  Fat, 

When  the  flesh  of  a  slaughtered  animal  comes  under  the  notice  of  the 
inspector,  it  is  generally  set,  that  is  to  say,  it  has  passed  into  the  state 
of  rigor  mortis^  which  may  begin  from  a  quarter  of  an  hour  to  a  few  hours 
after  death,  and  may  pass  off  in  from  one  day  to  several  days.  In  animals 
which  have  been  driven  immediately  before  death  the  Hgor  mortis  begins 
and  passes  off  early.  On  the  other  hand,  rigor  mortis  may  be  practically 
absent  in  animals  which  were  suffering  from  septicaemia  or  hydraemia. 

On  cutting  through  a  piece  of  well  set  beef  from  an  adult  animal,  one 
observes  that  tlie  freshly-cut  muscles  are  of  a  dark  red  colour,  which 
becomes  rapidly  brighter  on  exposure  to  air.  The  fat  is  yellowish,  nearly 
white.  Both  are  opaque,  and  should  exhibit  very  few,  if  any,  vessels 
containing  blood. 

Newly-set  meat  is  dry,  but  after  a  time  a  small  amount  of  muscle  serum 
separates  and  causes  a  slight  moisture  of  the  surface,  which,  however, 
should  never  become  actuallv  wet. 
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The  9mell  which  is  special  to  beef  is  slight  and  not  unpleasant,  and  is 
more  distinct  when  the  tissues  are  warm  or  rapidly  boiled  than  when  they 
are  cold.  Experts  are  able  to  recognise  the  flesh  of  various  animals  by 
the  smell  alone,  but  they  are  liable  to  error. 

The  consistency  of  the  flesh  is  firm,  elastic,  and  on  passing  the  fingers 
over  it  or  squeezing  it  the  meat  does  not  feel  wet,  sticky  or  friable.  The 
fat  is  fairly  hard  at  the  ordinary  temperature  and  does  not  feel  or  look 
oily. 

The  reaction  of  the  muscles,  which  is  neutral  at  the  time  of  death, 
becomes  acid  in  from  three  to  six  hours  after  death,  the  reaction  becomes 
alkaline  after  putrefaction  has  set  in. 

Age  affects  considerably  the  characters  of  the  meat.  In  an  old  animal 
the  flesh  becomes  darker  and  tougher  on  account  of  an  increase  in  the 
proportion  of  fibrous  tissue.     The  fat  becomes  more  yellow  and  softer. 

In  calves  the  flesh  is  pale  and  the  fat  is  not  so  white  as  in  the  adult. 
The  flesh  of  young  calves  and  especially  immature  calves  contains  a  large 
amount  of  glycogen^  the  glycogen  disappears  a  few  weeks  after  birth. 

Horseflesh  is  darker  in  colour  than  beef,  it  darkens  rapidly  on  exposure 
to  air  and  shows  a  bluish  sheen  after  long  exposure.  The  fat  has  a  golden 
yellow  or  brownish-yellow  colour,  according  to  the  situation  ;  it  is  soft  and 
oily,  melting  at  a  lower  temperature  than  beef  fat.  The  flesh  contains  a 
large  proportion  of  glycogen^  a  fact  which  is  taken  advantage  of  in  detect- 
ing the  presence  of  horse's  flesh  in  compound  articles  such  as  sausages.  I 
need  not  for  my  purpose  allude  to  other  animals. 

Serous  membranes. 
The  pleura  and  peritoneum  are  thin  membranes  lining  the  cavities  of 
the  chest  and  abdomen;  they  should  be  smooth,  glistening,  and  trans- 
parent ;  they  should  not  be  wet  or  roughened  or  covered  with  any  product 
rendering  them  opaque;  they  should  not  be  congested  or  blood-stained. 
Any  evidence  showing  that  they  have  been  removed,  more  especially  when 
care  has  been  taken  to  hide  the  fact  by  smoothing  and  smearing  the 
denuded  surface,  is  an  almost  certain  indication  of  disease,  for  stripping 
is  usually  adopted  by  butchers  to  hide  obvious  evidences  of  disease. 

Lymphatic  glands. 
The  inspector  should  always  be  able  to  find  rapidly  the  most  important 
lymphatic  glands,  for  these  organs  furnish  important  information  with 
regard  to  various  diseases,  more  especially  tuberculosis.  They  vary  con- 
siderably in  size,  some  are  barely  one-eighth  of  an  inch  in  diameter, 
whilst  others  exceed  one  inch.      They  are  normally  surrounded  by  fat. 
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from  which  they  can  be  easily  separated;  they  are  rounded  or  kidney 
shaped,  smooth  externally,  on  section  they  have  a  greyish-brown  colour, 
the  exposed  surface  is  somewhat  translucent  and  is  slightly  moist^  but  not 
wet ;  they  feel  firm  and  elastic. 

ArticulcUions  and  bones. 
The  articular  cavities  should  not  be  distended  with  any  kind  of  fluid  or 
material.  The  articular  ends  of  the  bones  should  not  be  bulky.  The 
articular  cartilages  should  be  quite  smooth,  bluish  translucent  in  young 
animals,  almost  white  in  older  animals.  The  bone  marrow  of  long  bones 
should  be  firm  and  yellow,  not  gelatinous,  soft,  semi-fluid,  or  blood-stained. 

Types  of  diseased  or  wisoiind  meat. 
Having  now  considered  the  general  characters  of  the  carcase  without 
reference  to  any  special  region  of  the  body,  we  may  briefly  consider  how 
these  characters   are   altered   in  a  few  important  types  of   diseased  or 
unsound  meat. 

Immaturiti/, 
The  flesh  of  young  calves  under  two  or  three  weeks  of  age  exhibits  a 
pale  greyish  colour,  is  flabby,  soft,  easily  torn,  or  penetrated  by  the  finger, 
the  fat  is  scanty,  greyish  yellow  or  reddish  in  colour.  The  articular 
extremities  of  the  bones  are  bulky  and  not  firmly  connected  with  the  shaft. 
The  bone  marrow  is  red  and  soft.  According  to  Ostertag,  calves  are 
immature  until  they  are  eight  to  fourteen  days  old,  but  in  many  places 
they  are  not  allowed  to  be  slaughtered  until  they  are  three,  four  and  even 
over  six  weeks  old.  Immature  meat  though  not  injurious  is  of  an  inferior 
quality,  and  is  usually  considered  unfit  for  the  market. 

Emaciation  and  senility, 
A — Simple  physiological  enuiciation  or  poorness  of  meat  such  as  is  due 
to  old  age,  insuflScient  feeding,  various  states  of  activity  such  as  may  be 
observed  in  breeding  animals,  cows  in  active  lactation,  etc.,  is  manifested 
by  diminution  in  the  amount  of  fat,  and  also,  in  old  carcases,  by  a 
darker  colour  and  an  increase  of  toughness  due  to  the  greater  proportion 
of  fibrous  tissue.  Such  meat,  though  poor,  is  not  unwholesome  and  is 
useful  for  special  purposes. 

B. — Emaciation  with  atrophy  of  muscles^  seroua  infiltixition^  dropsy  or 
hydrannia  may  be  due  to  old  age  and  imperfect  assimilation,  or  more 
generally  to  chronic  disease.  In  such  cases  the  muscles  are  atrophied, 
flabby,  greyish  red,  the  fat  is  |ilmost  entirely  absent  or  gelatinous  looking. 
There  is  often  a  certain  amount  of  serous  infiltration  of  the  subcutaneous 
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and  subserous  fat,  and  of  the  fibrous  tissues  in  the  muscles.  The  bone 
marrow  may  be  soft  and  red  in  extreme  cases.  Even  in  the  absence  of 
clear  local  lesions  indicating  a  definite  disease,  it  is  obvious  that  such  meat 
is  unfit  for  food. 

Dropsy  and  Hiidnvmia, 
This  is  usually  associated  with  emaciation,  and  is  observed  especially 
in  sheep  in  connection  with  Distomatosis  and  certain  forms  of  Strongylosis, 
it  may  also  be  observed  in  young  cattle.  The  meat  does  not  set  properly, 
the  muscles  are  grayish  red  and  sodden  looking,  the  fat  is  replaced  by 
gelatinous  looking  tissue  loaded  with  serous  fluid  which  also  infiltrates  all 
the  connective  tissues ;  the  blood  is  thin  and  pale,  the  meat  is  wet  and  a 
large  amount  of  fluid  drips  from  it  when  it  is  suspended.  Meat  of  this 
kind  is  unfit  for  food. 

Febrile  diseases^  choking^  fatigiie^  etc. 

Many  acute  or  chronic  febrile  diseases  give  rise  to  typical  localised 
lesions  of  the  viscera,  of  the  lymphatic  glands,  and  sometimes  of  the  muscles 
and  bones,  but  apart  from  these  characteristic  lesions  there  are  some 
general  signs  which  are  observed  in  a  large  majority  of  cases. 

The  muscular  tissue  has  generally  a  dull  grey  colour,  which  may  be 
replaced  after  a  few  minutes'  exposure  to  the  air  by  a  salmon-red  colour. 
A  similar  appearance  may  be  observed  in  animals  which  have  died  as  a 
result  of  impaction  of  large  bodies  in  the  a3sophagus  (choked).  The  flesh 
may  exhibit  a  mottling  indicating  degeneration  or  may  be  the  seat  of  small 
haemorrhages  (when  the  animal  has  died  naturally  the  meat  may  have 
characters  similar  to  those  observed  in  asphyxia).  The  muscular  tissue 
is  soft,  friable,  and  often  sticky  or  gummy. 

The  fat  is  often  congested,  more  blood  than  usual  remains  in  the 
vessels ;  the  surface  of  section  of  a  joint  appears  wet,  and  if  the  joint  is 
suspended  blood  generally  drips  from  it ;.  the  lymphatic  glands  are  fre- 
quently large  and  congested.  The  serous  membranes  have  often  lost  their 
natural  transparency  and  smoothness,  they  may  be  discoloured,  blood- 
stained or  the  seat  of  haemorrhages.  Febrile  meat  has  frequently  a 
characteristic  smell. 

The  flesh  of  animals  tchich  have  been  driven  and  excessively  fatigued 
before  death  may  present  appearances  which  are  not  unlike  those  asso- 
ciated with  fever,  but  the  meat  is  usually  darker  in  colour. 

Asphyxia  and  natural  death  from  disease. 
Animals  which  have  died  of  accident  oj-  disease  differ  from  animals 
which  have  been  slaughtered  owing  to  the  retention  of  blood  in  the  vessels. 
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This  is  not  only  shown  by  the  state  of  the  vascular  organs,  but  also  by  the 
dark  browmish  red  colour  of  the  muscles,  lymphatic  ganglia  and  bone 
marrow,  the  blood-stained  appearance  of  the  serous  membrane,  the  net- 
work of  distended  blood  vessels  in  the  fat,  etc.  These  appearances  when 
not  associated  with  evidences  of  an  accident  causing  death  by  asphyxia 
or  otherwise,  almost  invariably  indicate  that  the  animal  has  died  from 

disease. 

Jaundice, 

When  jaundice  is  well  pronounced  all  the  tissues  assume  a  well  marked 
yellow  colour,  modified  by  the  natural  colour  of  the  tissues ;  this  is  spe- 
cially observed  in  sheep,  and  renders  the  meat  unmarketable  and  unfit  for 
food.  A  slight  yellow  discoloration,  often  observed  in  the  fat  of  well-fed 
animals    and    others,   must    not    be    mistaken    for    the    jaundice    here 

referred  to. 

Bad  smelling  meat. 

The  meat  may  acquire  bad  smells  in  various  ways,  viz..  Urinous  smell 

when  there  is  extravasation  of  urine ;  the  sinell  of  various  drugsy  such  as 

ether,  chloroform,  turpentine,  camphor,  ammonia,  carbolic  acid,  assafoetida, 

etc.,  when  these  drugs  have  been  used  for  the  treatment  of  the  animal 

before   slaughter.     These   smells   become   intensified   when  the  meat   is 

warmed  or  cooked  with  a  little  water. 

Decomposed  Meat. 

Post-mortem  decomposition  or  putrefaction  is  indicated  by  the  smell,  a 
distinct  alkaline  reaction  and  softening  of  muscles,  and  an  alteration  in  the 
colour  of  various  tissues. 

From  this  brief  description  of  some  of  the  general  characters  indicating 
disease  or  unsoundness  of  meat,  it  will  be  seen  that,  even  without  a 
special  knowledge  of  disease,  it  is  possible  to  recognise  many  states  which 
render  meat  unfit  for  food. 

Infectious  Diseases. 

Among  specific  lesions   characteristic   of   infectious  diseases  such  as 

pyit'mia,  anthrax,  glanders,  tuberculosis,  actinomycosis,  trichinosis,  cysti- 

<ercosis,  and  many  others,  there  are  some  which  are  easily  recognised, 

^vhilst  others  require  the  adoption  of  various  scientific  methods  for  their 

accurate  diagnosis.     Time  does  not  allow  me  to  deal  with  these  special 

lesions  to-night,  it  is  not  necessary  that  I  should  do  so  for  the  purpose  I 

liave  in  view,  nor  do  I  wish  to  do  more  than  point  out  the  importance  of 

^he  examination  of  living  animals  intended  for  slaughter,  whenever  this  is 

possible.     I  am,  however,  exhibiting  some  specimens,  illustrating  typical 

lesions  connected  with  diseases  which  render  meat  unfit  for  the  food  of 
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man,  and  Mr.  Holbum  has  been  kind  enough  to  send  from  the  abattoir  a 
number  of  fresh  specimens  showing  several  of  the  general  changes  which  I 
have  described. 

Conclusions. 
This  brief  survey  shows,  I  think,  that  meat  inspection  is  an  important 
branch  of  Preventive  Medicine  and  Public  Health.  The  heavy  work  that 
it  involves  can  only  be  carried  out  by  energetic,  diligent,  well-trained  men 
gifted  with  keen  powers  of  observation.  As  Dr.  Vacher  has  pointed  out 
in  his  useful  *'  Food  Inspector's  Handbook,"  thorough  honesty  of  purpose 
and  fairness  are  also  indispensable  qualities.  Besides  the  work  of  general 
inspection,  which  well-trained  inspectors  can  carry  out  without  a  special 
knowledge  of  Veterinary  Pathologj'  and  Hygiene,  there  is  work  of  organi- 
sation, administration,  and  special  investigations,  which  can  be  carried  out 
only  by  experts  who  have  made  a  special  study  of  animal  diseases,  and 
who  should  be  supplied  by  municipal  authorities  with  all  the  means  for 
the  rapid  and  thorough  investigation  of  doubtful  cases.  In  order  to 
secure  a  very  efficient  system  of  inspection,  large  towns  should  be  provided 
with  public  abattoirs  and  private  slaughter-houses  should  not  be  tolerated. 
In  rural  districts  no  animal  should  be  slaughtered  for  trade  purposes  in 
places  not  licensed  and  supervised  by  the  authorities. 


Me.  a.  Holbubx  (Manchester)  explained  the  characteristics  of  the  iTirious 
specimens  which  were  exhibited. 

Dr.  Vaguer  (Cheshire  C.  C.)  said,  it  would  be  difficult  to  exaggerate  the 
importance  of  making  efficient  arrangements  for  the  proper  inspection  of  all 
meat  intended  for  human  food.  Many  changes  had  been  made  in  methods  of 
meat  inspection  since  the  speaker's  attention  had  been  first  drawn  to  the  subject 
in  1873.  Certainly  less  was  attempted  and  less  accomplished  at  that  time  than 
at  present.  Medical  Officers  of  Health  then  gave  little  attention  to  the  matter, 
or  none,  and  most  inspectors  had  received  no  tniining  to  qualify  them  for  the 
work.  Diseases  of  cjittle  were  more  prevalent.  The  one  disease  which  was 
probably  less  frequent  thirty  years  ago  than  now  is  anthrax.  The  meat 
inspection  problem  was  not  difficult  to  solve  in  large  towns  such  as  London, 
Manchester,  Liverpool,  Birmingham,  Bristol,  Bradford,  Leeds,  Newcastle-on- 
Tyne,  etc.  In  these  towns  arrangements  could  be  made  for  nearly  all  the 
slaughtering  being  done  in  public  abattoirs.  Medical  Officers  of  Health  of 
experience  could  impress  the  authorities  with  the  importance  of  thorough  meat 
inspection.  Veterinary  surgeons  with  special  training  could  be  appointed  for 
the  supervision  of  the  public  abattoirs,  the  trade  not  unusually  assented  to 
the  decisions  of  the  veterinary  inspectors,  and  even  when  prosecutions  were 
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undertaken  convictions  were  not  difficult  to  obtain.  In  urban  districts  of  less 
importance  throughout  the  country  the  slaughtering  was  done  largely  in  private 
slaughter-houses,  and  the  inspection  of  these,  not  infrequently,  had  to  be  done  by 
inspectors  who  had  little  knowledge  of  the  work,  and  no  liking  for  it.  It  was, 
howeyer,  in  rural  districts  that  the  greatest  difficulty  obtained  as  regards  meat 
inspection.  Slaughter-houses  were  put  up  in  out  of  the  way  places,  and  the 
authority,  not  having  urban  powers,  could  not  prevent  it.  In  these,  and  some- 
times in  cow-houses,  stables,  and  outhouses  of  various  kinds,  the  slaughtering 
and  dressing  of  carcases  was  accomplished.  Much  of  the  meat  was  sold  without 
any  inspection  at  all,  and  that  which  was  sent  to  a  public  abattoir  for  inspection 
was  submitted  without  the  viscera,  and  stood  a  fair  chance  of  passing  even  if  it 
deserved  to  be  seized.  The  first  step  to  be  taken,  to  briug  about  a  more  effective 
nystem  of  meat  inspection,  must  be  to  give  rural  districts  powers  which  they  did 
not  at  present  possess.  This  could  not  be  done  until  the  pubHc  were  much 
better  informed  than  now,  as  to  the  great  danger  of  eating  diseased  and  unsound 
meat,  and  as  to  the  need  of  having  all  meat  inspected  by  well-paid  specially 
trained  inspectors,  as  is  done  in  France,  and  Grermany,  and  some  other  con- 
tinental countries. 

Mr.  J.  8.  Lloyd  (\'eterinary  Inspector  for  the  City  of  Sheffield)  said,  in 
relation  to  the  question  of  public  abattoir  versus  private  slaughter-house  he 
thought  private  slaughter-houses  should  be  abolished  in  all  tliickly  populated 
districts,  and  strongly  advocated  the  provision  of  small  public  abattoirs,  con- 
veniently situated  near  railway  sidings  or  cattle  markets.     He  preferred  small 
abattoirs,  chiefly  for  two  reasons,   that  a  larger   number  could  be  built  and 
they  would  consequently  be  more  accessible  for  the  butchers,  and  that  sueb 
could  be  easily  supervised  by  one  manager,  who  should  also   be   a  qualified 
meat  inspector.     Unfortunately,  the  abolition  of  private  slaughter-houses  raised 
the  question  of  compensation,  and  in  many  to\\'ns  (as  in  Sheffield,  where  he  came 
from)  this  was  an  expensive  matter,  and  often  completely  prohibited  the  pro- 
vision of  abattoirs.     In  speaking  of  country  carcases  he  hardly  thought  Professor 
Delcpine  had  gone  far  enough,  he  thought  the  word  "suspicion  "  might  have  been 
replaced  by  the  word  "  probability,"  as  probably  most  country  carcases  were 
diseased ;  it  being  only  a  very  few  wholesale  butchers  who  sent  the  dressed 
carcases  of  prime  cattle  into  the  dead  meat  market,  the  majority  of  butchers 
preferring  to  have  fat  cattle  brought  to  their  slaughter-houses  alive.     His  ex« 
perience  as  a  veterinary  surgeon  was,  that  there  was  now  probably  less  reason 
why  cattle  should  be  "  killed  to  save  their  Uves  "  than  ever  before,  and  particu- 
larly was  tliis  so  in  tlie  case  of  cows  suffering  from  parturient  apoplexy,  as  cows 
^  affected,  thanks  to  modern  veterinary  treatment,  recovered  from  the  disease  to 
a  Tery  much  greater  extent  than  formerly.     He  agreed  that  slaughtering  on 
unlicensed  premises  should  be  prohibited,  except  in  cases  of  accident  and  for 
home  consumption.     He  would  also  advocate  compulsory  veterinar}'  examination 
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of  all  diseased  animals  previous  to  slaughter,  a  system  which  he  believed  would 
put  a  stop  to  the  slaughtering  of  animals  in  a  moribund  condition,  and  would 
also  be  a  check  on  that  serious  complaint  communicable  from  animals  and 
carcases  to  man,  anthrax.  Indeed  he  strongly  advocated  a  systematic  examina- 
tion of  all  animals  and  carcases  intended  for  the  food  of  man,  such  examination 
to  be  carried  out  in  a  uniform  manner,  on  both  practical  and  scientific  lines  by 
thoroughly  qualified  meat  inspectors.  That,  in  the  speaker's  opinion,  could  be 
best  obtained  by  instituting  a  veterinary  service  of  public  health,  something 
on  the  same  lines  as  existing  in  Italy,  He  thought  all  counties  and  large  towns 
should  have  their  whole-time  veterinary  inspector,  with  approved  local  vet(?rinary 
surgeons  to  act  for  their  respective  districts  under  the  supervision  of  the  whole- 
time  officer.  Such  a  veterinary  service  could  act  in  conjunction  with  the  medical 
service  of  public  health,  to  the  mutual  advantage  of  both  professions,  and  to  the 
benefit  of  the  public  at  large,  and  both  should  be  subject  to  the  control  of  a 
central  board  of  public  health,  having  a  responsible  member  of  the  Government 
at  its  head.  The  speaker  was  aware  that  he  was  asking  for  rather  a  tall  order, 
but  he  was  quite  convinced  that  with  the  veterinary  and  administrative  Mork 
n^quired  under  the  Diseases  of  Animals  Acts  and  Dairy  Regulations,  there  was 
certainly  plenty  of  work  for  such  a  veterinary  service  to  perform.  He  was 
afraid,  however,  that  there  was  no  very  immediate  likelihood  of  such  a  service 
being  created,  and  as  a  stop-gap  for  the  present,  he  would  agitate  for  the  appoint- 
ment of  approved  veterinary'  surgeons  to  act  as  meat  inspectors  in  England  and 
Wales,  on  the  same  lines  as  at  present  existing  in  Scotland  under  the  Public 
Health  (Scotland)  Act,  1897,  and  the  recognition  of  veterinary  inspectors  under 
the  Public  Health  Act  as  meat  inspectors  on  a  level  with  medical  officers  of 
health  and  inspectors  of  nuisances,  as  recognised  by  the  Swansea  General  Powers 
Act,  1902. 

Dr.  R.  Sydney  Mabsden  (Birkenhead)  said  he  believed  that  many  of  those 
present  were  either  inspectors  of  nuisances  or  candidates  for  the  certificate  of 
the  Institute.  He  therefore  proposed  to  add  a  few  words  on  points  in  meat 
inspection  as  supplementary  to  the  valuable  jwtper  they  had  had  from  Professor 
Delepine.  First,  the  professor  had  alluded  to  the  reaction  of  meat,  which  meant 
that  certain  test-papers  called  litmus  papers  (which  were  in  two  colours,  red  and 
blue,  and  could  be  bought  from  the  chemists)  changed  their  colour  according  to 
whether  the  juices  of  the  meat  were  acid  or  alkaline.  In  either  case  the  reaction 
was  ver}^  slight ;  but  he  would  like  to  warn  them  that  unless  they  dipped  the 
litmus  paper  into  water  before  using  it,  they  would  not  get  the  reaction,  as 
otherwise  the  thin  gummy  serum  of  the  meat  glazed  the  paper  and  stopped  the 
reaction,  or  intensified  the  colour.  Second,  as  regarded  the  smells  noticeable 
in  certain  conditions  of  meat,  these  were  sometimes  modified  by  being  dipped 
in  a  solution  of  nitrate  of  potash.  Third,  as  regards  stripping  the  pleura,  it  vi-aH 
not  ahvays  resorted  to  for  the  purpose  of  removing  the  evidence  of  a  diseased 
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condition.     It  was  sometimes  used  to  take  away  the  ugly  appearance  caused  by 
blood-staining  due  to  over-sticking.     Fourth,  with  regard  to  dropsy,  by  which 
condition  was  meant  a  peculiar  condition  of  the  connective  tissues,  which  were 
full  of  fluid  of  various  kinds.   [Dr.  Marsden  here  demonstrated  on  a  piece  of  beef 
what  the  connective  tissues  were,  and  showed  how  they  might  become  full  of 
exaded  fluid:  which  might  be  blood-stained  lymph  as  in  inflammatory  conditions; 
bile-stained  lymph  as  in  certain  fevers,  such  as  Texan  fever,  and  also  in  certain 
kinds   of  jaundice ;   or   might  be  urine,   as  in  urajmic    diseases.]      Fifth,    as 
regards  janndi(;ed  meat  (that  is,  meat  stained  a  deep  yellow),  this  was  a  class 
which  required  much  attention  and  some  experience,  as  it  was  not  all  jaundiced 
or  bile-stained  meat  that  was  unfit  for  food.     For  example,  in  certain  breeds  of 
cattle  the  fat  and  other  tissues  were  naturally  of  a  yellowish  hue,  as  in  Jersey 
and  Guernsey  beasts,  whilst  cattle  from  certain  parts  of  Canada  and  the  United 
States  and  South  America  vary  in  the  tinge  of  the  fat  from  saffron  yellow  to 
that  of  rich  gold.     This  was  a  peculiarity  rather  than  a  disease.     Animals  fed  on 
condiments,  on  brewery  grain  and  spent  malt,  and  often  "prize"  animals  had 
this  yellow  colour,  whilst  a  localized  patch  of  circumscribed  yellowness  might  be 
due  to  contact  with  the  gall  bladder  or  effusion  of  gall.     Failing  these  causes, 
the  discoloration  must   be  looked  upon  as  a  result   of  functional  or  organic 
disease  of  the  liver,  due  to  cold,  fever,  Texan  fever,  or  something  of  that  kind. 
Where  there  had  been  fever  other  changes  would  be  present,  which  would  at 
once  enable  them  to  condemn  the  carcase.     Failing  these,  it  was  often  a  difficult 
point  to  decide ;  but,  if  possible,  the  spinal  column  should  always  be  examined. 
It  always  showed  marked  change  in  inflammatory  jaundice.      In  the  case  of 
jaundiced  sheep,  the  liver  would  often  be  found  to  be  fluky.     They  should  never 
judge  of  jaundice  by  gas  or  other  artificial  light.      If  sufficiently  extensive, 
jaundice  produced  a  bitter  taste  in  the  meat  and  gave  rise  to  gastric  and  intes- 
tinal irritation  and  diarrhoea.     In  connection  with  the  formation  of  abscesses,  it 
was  important  that  they  should   be  able  to  distinguish  between  certain   well- 
marked  conditions  that  resemble  each  other  to  a  certain  extent.    [He  then  de- 
.scribed  the  formation  and  characters  of  a  common  abscess,  a  caseated  tubercular 
nodule,  a  caseated  actinomycosis  nodule,  and  a  caseated  hydatid  cyst,  and  showed 
how  to  distinguish  between  them.] 
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EARTHENWARE  and  stoneware  pipes  have  long  been  used  for  the 
conveyance  of  sewage,  but  within  the  last  few  years  considerable 
improvement  has  been  made  in  the  quality  of  the  pipes  used  for  that 
purpose.  The  improvement  in  the  quality  of  the  pipes  was  necessarv  to 
satisfy  modern  requirements,  and  to  compete  with  pipes  of  cast-iron  and 
other  materials.  Stoneware  pipes  have  some  advantages  over  cast-iron 
pipes,  especially  as  regards  the  maintenance  of  a  smooth  interior  surface, 
but  frequently  they  lack  strength,  and  always  require  a  large  number  of 
joints.  The  supplementary  strength  may  be  obtained  by  using  concrete^ 
but  the  number  of  joints  cannot  be  largely  reduced,  though  attempts  have 
recently  been  made  to  manufacture  pipes  of  greater  length.  The  result 
has  not  been  altogether  satisfactory. 

The  joints  of  cast-iron  pipes  present  little  or  no  difficulty,  a  caulked 
lead  and  gaakin  joint  being  quite  satisfactory,  except  in  places  where 
great  variation  of  temperature  takes  place.  In  such  cases  lead  joints  fail, 
but  joints  made  of  plain  gaskin,  thoroughly  soaked  in  Portland  cement 
and  well  caulked,  or  of  rust  cement  with  a  minimum  quantity  of  sal- 
ammoniac,  answer  the  purpose  admirably.  The  turned  and  bored  joint 
for  cast  iron  pipes  is  not  satisfactory,  unless  provision  is  made  for  the 
insertion  of  lead  to  maintain  water  tightness  during  any  slight  movement 
due  to  settlement,  vibration,  or  other  causes.  Where  rust  cement  is^ 
used,  the  protective  coating  must  be  removed  from  the  cast  iron  where 
the  surface  is  to  be  in  contact  with  the  cements 

The  jointing  of  stoneware  pipes  is  an  important  matter,  and  welt 
woi*th  the  close  attention  of  all  interested  in  sanitation ;  leakage  of 
sewage  or  air  from  the  pipes  may  mean   pollution  of  the  soil,  air,  and 
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water  about  human  habitations.  That  difficulties  exist  in  regard  to  this 
is  clearly  shown  by  the  number  of  patent  joints  now  on  the  market. 
Great  ability  and  ingenuity  have  been  exercised  by  the  inventors,  and 
they  deserve  to  reap  a  substantial  reward  from  their  labours,  but  in  the 
author's  opinion  the  wrong  trail  has  been  followed.  Instead  of  dealing 
with  the  form  of  socket  on  each  pipe,  attention  should  have  been  given 
U)  the  cementing  materials  used  in  the  sockets. 

As  all  are  awai'e,  clay  was  considered  good  enough  for  jointing  earthen- 
ware pi])es  in  by-gone  days.  Since  that  time  Roman  cement,  Medina 
cement  and  Portland  cement  have  been  largely  used  for  the  purpose. 
The  last-mentioned  is  now  almost  universally  adopted,  and  everyone  seems 
satisfied  that  perfection  has  been  reached,  and  that  there  is  no  room  for 
improvement.  My  experience,  unfortunately,  does  not  confirm  this,  and 
I  aak  those  interested  who  have  opportunities  for  observation  to  carefully 
test,  by  hydraulic  pressure,  lengths  of  stoneware  pipe  drains  or  sewers  that 
have  been  laid  over  one  year;  I  feel  sure  the  result  in  many  cases  will 
disappoint  the  observers.     One  case  may  be  mentioned. 

In  the  drainage  of  a  very  large  building  by  stoneware  pipes,  the 
work  was  done  by  day-work,  the  materials  being  of  the  best  and  supplied 
by  well-known  firms.  The  work  was  carried  out  in  firm  ground,  under 
strict  sui)ervision  and  my  directions.  When  finished  the  hydraulic  test 
was  applied  to  each  length,  and  maintained  for  twenty-four  hours,  with 
satisfactory  results. 

Two  years  after  the  work  was  finished  the  whole  of  the  drains  were 
re-tested  under  my  direction,  the  result  being  a  great  surprise  to  me; 
only   two    short   lengths   out   of    about   forty   lengths    remained    water- 
tight.    The  cast-iron  pipes  which  formed  one  section  of  the  scheme  were 
found  in  good  condition,  and  all  the  lengths  were  perfectly  tight  when 
severely  tested.      The  defects  in  the  stoneware  drains  were  due  to  the 
expansion  of  the  cement  used  for  jointing  purposes,  long  after  it  was 
supposed  to  be  set,  numerous  fine  cracks  being  clearly  seen  at  a  number  of 
the  sockets,  whilst  other  sockets  were  broken.     Many  examples  could  be 
given,  if  necessary,  to  prove  the  results  obtained  in  the  above  case.     The 
defects  are  not  confined  to  the  ordinary  forms  of  joints,  but  apply  equally 
to  many  patent  joints  for  which  Portland  cement  is  used,  a  peculiarity 
being  that  joints  made  by  one  man  with  the  same  brand  of  cement,  and 
mbced  at  the  same  time,  do  not  all  show  defects. 

During  the  period  of  observation,  which  has  been  very  extensive,  a 
number  of  interesting  details  have  been  noted,  some  of  which  may  be 
given  here. 
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Ill  the  ordinary  joint,  with  or  without  gaskiii,  there  is  a  tendency  for 
the  soft  cement,  during  setting,  to  leave  the  upper  part  of  the  socket,  as 
shown  in  A,  and  to  bulge  out  at  B,  Fig.  I. 


Figure  I. 

In  a  patent  joint  with  a  cavity,  the  Portland  cement  in  the  form  of 
grout  is  run  in  and  worked  round  with  a  cane  or  other  appliance  to 
exclude  the  air  and  entirely  fill  the  cavity  with  cement.  In  this  case  the 
heav}'  particles  of  the  cement  settled  to  the  bottom  of  the  joint,  and  left 
the  liquid  portion  at  the  top,  before  setting  took  place.  On  testing  this 
joint  after  48  hours  exposure  to  air  the  upper  part  showed  signs  of 
leakage ;  on  examination,  the  density  of  the  cement  was  clearly  greatest 
at  the  lower  part  of  the  joint,  and  may  be  likened  to  the  shading  of  the 
cement  in  Fig.  II. 


Figure  II. 


In  another  case,  the  ordinary  cement  joints  were  made  with  dry 
spigots  and  sockets  (not  dried  specially) ;  shortly  after  setting  cracks 
began  to  develop  m  the  cement,  as  was  shown  by  the  joint  exhibited.  The 
insertion  of  gaskin  made  no  difference. 

Pipes  of  the  same  kind  were  soaked  in  water  and  jointed  with  the 
cement  mixed  for  the  previous  example  by  the  same  workman.  Though 
the  joints  have  been  made  some  time,  no  defects  are  noticeable,  as  was 
shown  by  examination  of  the  joint  exhibited.     A  remarkable  feature  of 
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cement- joints  is  the  small  amount  of  hold  that  the  cement,  when  set,  has 
upon  stoneware  pipes ;  this  is  clearly  shown  by  breaking  a  pipe  joint. 

In  the  joints  without  gaskin,  or  a  substitute  for  it,  there  is  great 
difficulty  in  preventing  the  cement,  when  in  a  soft  state,  passing  round  the 
end  of  the  pipe  and  forming  a  ridge  on  the  inside.  The  removal  of  this 
ridge  may  disturb  the  partly  set  cement  in  the  joint,  or  a  slight  disturbance 
of  the  pipe  may  break  the  joint  and  cause  leakage.  Provision  must  be 
made  to  prevent  this.  The  use  of  a  small  ring  of  gaskin  does  not  reduce 
the  strength  of  the  joint,  but  a  ring  of  fine  plain  gaskin,  thoroughly 
soaked  in  cement,  forced  solid  to  the  end  of  the  socket,  enables  a  cement 
joint  to  withstand  higher  pressure  than  if  cement  alone  were  used.  A 
joint  that  will  withstand  considerable  pressure  may  be  made  by  filling  and 
caulking  the  socket  with  plain  fine  gaskin  thoroughly  soaked  with  liquid 
cement,  and  afterwards  pointing  the  face  of  the  socket,    as   shown  in 
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Figure  III. 

Fig.  III.  A  joint  of  this  kind  has  been  made  for  inspection,  and  will  with 
safety  withstand  forty  feet  head  of  water.  I  cannot  say  what  effect  the 
gaskin  has  upon  the  life  of  the  cement,  though  joints  of  this  kind  made 
seventeen  years  ago  are  still  withstanding  a  constant  pressure  of  eighteen 
feet  head  of  water. 

With  few  exceptions,  the  joints  submitted  for  your  inspection  are 
water-tight  and  gas-tight,  but  how  long  will  they  remain  so  ?  The  answer 
is  not  easily  found. 

With  care  a  cement  joint  may  be  made  gas-tight  and  water-tight,  but 
the  action  of  Portland  cement  is  so  peculiar  that  no  reliance  can  be  placed 
upon  it  as  a  jointing  material  for  stoneware  pipes.     As  previously  men- 
tioned, the  tendency  to  expand  long  after  setting  is  the  great  weakness- 
This  has  done  more  than  anything  else  to  extend  the  use  of  cast-iron  pipes 
for   drainage  purposes,  as  engineers  (especially  in  America)  hesitate  to 
carry  out  high  class  work  with  material  that  may  cause  the  work  to  be 
defective  in  a  few  years.     There  are  no  tests  except  those  extending  over 
a  considerable  period  that  will  give  reliable  information  on  the  point.     All 
those  who  have  experience  in  this  class  of  work,  know  that  the  principal 


128  The  Jointing  of  Pipes  for  Drains  and  Sewers. 

part  of  the  cement  used  for  this  purpose  is  purchased  by  contractoi's  in 
the  cheapest  market,  and  frequently  in  small  quantities.  The  cement  is 
used  without  the  application  of  any  t«st,  in  fact  a  knowledge  of  the  specific 
gravity  of  the  cement  would  be  useless ;  the  chemical  composition  of  the 
cement  would  indicate  nothing  in  the  direction  named,  as  a  variation  of 
tlie  conditions  under  which  two  samples  of  the  same  composition  are 
burned  or  calcined  will  cause  a  difiference  in  their  expansive  properties ; 
the  test  for  tensile  strength  would  also  be  useless,  and  the  variation  of 
temperature  during  setting  would  indicate  unsoundness  which  aeration 
might  remedy,  but  would  not  indicate  anything  as  to  the  action  of  the 
cement  some  time  after  use.  The  addition  of  sand  to  the  Portland  cement 
will  not  remove  the  difficulty. 

The  tests  used  to  determine  the  amount  of  ex})ansion  are  satisfac- 
tory, so  far  as  they  go,  but  only  cover  the  action  during  short  periods. 
Authorities  almost  agree  that  the  maximum  expansion  after  twenty-four 
hours  aeration  should  not  exceed  12  millimetres;  l)ut  a  good  sample  may 
show  an  expansion  of  only  2  millimetres,  another  sample  under  exactly 
the  same  conditions  may  expand  40  millimetres.  In  both  cases  there  is  a 
total  absence  of  proof  that  there  will  be  no  further  expansion  in  the 
future.  In  several  cases  cement,  moulded  hi  lengths  47*124  ins.  x3  ins.  x 
^  in.  (as  used  in  the  joint  of  a  12-in.  pipe)  has  shewn  an  increase  in 
length  of  ^  in.  The  pressure  generated  in  a  confined  space  by  the  ex- 
pansion named  would  be  difficult  to  accurately  ascertain.  In  my  opinion, 
the  evidence  is  sufficient  to  justify  the  search  for  a  material  of  a  less 
uncertain  character,  and  I  place  before  the  meeting  the  result  of  my 
experience,  in  the  hope  that  others  will  supplement  it,  for  the  benefit  of 
those  whose  health  depends  upon  the  efficiency  of  work  of  the  class 
referred  to,  and  to  prevent  the  expenditure  of  money  upon  work  which 
may  prove  defective  in  a  short  time. 

In  seeking  to  remedy  defects  a  man  naturally  endeavours  to  obtain 
information  regarding  the  experience  of  others,  and  to  apply  the  best 
results  to  his  own  case.  I  found  that  coal-tar  pitch  had  been  used  in 
several  cases,  and  also  that  pitch  mixed  with  sand  and  other  ingredients 
had  been  employed  for  jointing  pipes  for  drainage  purposes,  but  the 
results  had  been  unsatisfactory. 

The  chief  properties  of  material  suitable  for  the  purpose  are : — 

1.  The  cost  must  be  reasonable. 

2.  Highly  skilled  labour  must  not  be  essential  to  its  application. 

3.  The  material  must  not  fail  by  variation  of  temperature,  expansion, 
<!ontraction,  vibration,  or  natural  decay. 
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4.  There  must  be  a  small  amount  of  elasticity  to  prevent  leakage  in 
case  of  slight  settlement  of  the  ground  in  which  the  pipes  are  laid. 

5.  The  material  must  obtain  a  firm  hold  on  the  surface  of  the  pipe 
and  socket. 

6.  The  material  must  set  within  a  reasonable  time,  to  allow  the  joints 
to  be  thoroughly  tested  before  the  pipes  are  covered  up. 

During  the  last  five  years  I  have  carried  out  experiments  with  various 
materials,  and  during  that  period  joints  made  with  many  substances  have 
been  in  use  and  under  close  observation.  The  best  results  were  obtained 
by  using  sulphur,  and  bitumen.  The  first-named  made  a  sound  joint 
when  run  in  a  molten  condition  into  the  socket  or  cavity,  but  owing  to  the 
peculiar  properties  of  sulphur  some  difficulty  was  experienced  in  making 
the  joints.  The  conclusion  arrived  at  was  that  sulphm*  alone  is  unsatisfac- 
tory for  the  purpose  (conditions  2,  3,  4  and  5  not  being  entirely  satisfied). 

Mixtures  of  sulphur  and  bitumen  have  also  been  tried,  but  the  tend- 
ency of  the  two  substances  to  separate  made  it  difficult  to  obtain  a  mixture 
of  uniform  consistency.  The  variation  in  the  melting  points  of  the  sub- 
stances added  to  the  difficulty.  It  was  found  that  at  a  low  temperature 
crashed  sulphur  simply  acted  as  sand  in  the  melted  bitumen ;  under  the  best 
conditions  obtained  by  mixing  the  two  substances,  the  result  did  not  justify 
its  use  on  a  large  scale,  the  same  conditions  remaining  unsatisfied. 

Extensive  experiments  have  been  made  with  bitumen  in  various  forms, 
including  coal-tar  pitch  and  natural  rock  asphalte.  Materials  have  been 
supplied  for  the  purpose  by  the  Val  de  Travers  Co.,  the  Limmer  Rock 
Asphalte  Co.,  the  Brunswick  Rock  Asphalte  Co.,  and  others.  The 
results  were  such  as  to  justify  further  and  extensive  trials ;  two  important 
points  were  clearly  shown,  namely,  that  coal-tar  pitch  alone  is  unsuitable 
for  the  purpose,  and  that  other  forms  of  bitumen  mixed  with  an  excessive 
<iuantity  of  oil  should  not  be  used.  In  both  cases  a  creeping  action  is  set 
up  at  ordinary  temperature,  so  that  in  soft  ground  the  ordinary  socket  of 
a  pipe  may  be  practically  emptied  by  this  action.      Fig.  IV.  shows  the 
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action  referred  to,  and  a  joint  of  this  material  was  available  for  inspection. 
A  mass  of  the  same  material  creeping  over  a  glass  plate  was  also  shown. 
This  action  is  the  principal  one  to  be  observed  and  prevented.  No  diflScultv 
need  be  experienced  in  detecting  faulty  material  of  this  kind.  The  low 
melting  point  would  indicate  an  excess  of  oil,  or  the  slow  setting  and  lack 
of  hardness  of  a  small  quantity  of  the  heated  substance  when  allowed  to 
cool  in  air  or  when  placed  in  cold  water  would  give  the  same  information. 
The  simple  tests  referred  to  may  be  easily  applied  by  a  drainage  inspector 
in  a  very  short  time,  without  special  appliances. 

The  best  results  were  obtained  by  carefully  heating  three  parts  of 
natural  rock  iisphalte  (hard  mastic)  with  the  addition  of  one  pai*t  of  coal- 
tar  pitch  and  one  part  of  fine  clean  sand  (the  pitch  and  sand  were  heated 
and  mixed  before  being  placed  in  the  asphalte) ;  the  pitch  caused  the 
heated  mass  to  liquefy  sufficiently  to  run  into  the  joints  of  the  pipes  (or- 
dinary and  patent).  A  simple  arrangement  for  comparing  samples  of  the 
material  as  regards  their  power  to  resist  softening  influences  was  shown. 
Pieces  of  material  of  equal  weight  are  suspended  in  glass  beakers  con- 
taining cold  water,  the  temperature  is  slowly  raised  to  boiling  [)oint,  and 
the  result  carefully  noted  as  follows : — 

No.  1  Sample.  Time. 

Temperature  of  water  and  material 

Material  becomes  plastic        

„         commences  to  creep 

,,  Lll\^l  Lo  •••  ••*  •••  ... 

No.  2  Sample. 

Temperature  of  water  and  material 

Material  becomes  plastic        

„         commences  to  creep 

No.  3  Sample. 

Temperature  of  water  and  material 

Material  becomes  plastic        

commences  to  creep 

AliVi'  i  L'S  ...  ...  ...  ... 

No.  4  Sample. 

Temperatiu'e  of  water  and  material 
Material  becomes  plastic  (slight) 

No  creeping  action         

No  melting  action  


^> 


J? 


12  0. 

30°  C. 

40m  in. 

...     4^0.     ... 

Ihr.    Omin. 

o\j    0.       ... 

Ihr.  30min. 

...      12    Kj,      ... 

Oo     \J» 

38min. 

OO    0. 

Ihr.    8min. 

•  •  •            %7c)       \J,            .  .  . 

Ihr.  23min. 

...12--rC.     ... 

Zo    y^» 

35min. 

• .  .        OO     \J* 

50min. 

bt)    0.     .  • . 

Ihr.    5min. 

14®  C. 

. . .        (0    V-/. 

35min. 

...  100°  C.| 

...  100^ c.)  *•• 

Ihr.    Omin. 
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No.  5  Sample. 

Temperature  of  water  and  material      ...     13°  C.     ...  — 

Material  becomes  plastic  (slight)  ...     85°  C.     ...  33min. 

No  creeping  action         100°  C.> 

No  melting  action  100°  C.) 


Ihr.    Omin. 


The  principal  point  requiring  attention  is  the  temperature  at  which  the 
material  creeps.  This  should  be  as  high  as  possible ;  material  that  only 
creeps  at  high  temperature  shows  a  clean  fracture  in  section  when  broken, 
as  shown  by  the  broken  samples  prepared  for  inspection. 

The  material  referred  to  satisfied  the  conditions  previously  mentioned 
in  the  paper,  so  far  as  the  author  has  been  able  to  ascertain. 

The  cost  is  reasonable,  and  in  many  cases  much  less  than  Portland 
cvment^  when  all  matters  are  taken  into  consideration,  as  there  need  be  no 
waste ;  the  trench  need  not  remain  open,  as  with  cement  when  waiting 
for  the  cement  to  set  sufficiently  hard  to  enable  tests  to  be  applied.  A 
defect  in  a  joint  may  be  quickly  made  good  by  using  a  plumber's  lamp  or 
hot  iron.  In  work  recently  carried  out  there  was  a  considerable  saving  of 
time,  and  few  joints  leaked  when  under  a  very  sensitive  hydraulic  test. 

Highly  skilled  labour  is  not  required  in  its  application,  the  ordinary 
drain  layer  is  fully  qualified  to  make  the  joints. 

The  practical  application  of  the  material  on  a  large  scale  for  jointing 
puqioses  has  shown  to  the  author's  satisfaction  that,  with  proper  care  in 
the  preparation  of  the  material,  there  will  be  no  failure  due  to  variation  of 
temperature,  expansion,  contraction,  vibration,  or  natural  decay. 

The  lengths  of  pipe  placed  before  the  meeting  for  inspection  were 
jointed  over  three  years  ago,  and  now  contain  compressed  air  at  a  pressm*e 
of  4  pounds  per  square  inch  without  leakage.  The  pipes  were  not  made 
specially  for  this  test,  but  were  supplied  as  material  for  a  large  drainage 
scheme.     The  pipes  are  fitted  with  Button's  patent  joint. 

A  peculiar  and  unusual  circumstance  occurred  during  the  laying  of  a 
Hnc  of  12"  pipes,  jointed  by  bitumen  in  this  form,  and  which  served  to 
illustrate  the  existence  of  elasticity  in  the  cementing  material.  The  pipes 
were  laid  and  jointed  ready  for  testing  on  Saturday  noon.  They  were 
secured  at  the  lowest  end  by  the  joints  to  a  large  fireclay  chamber  bottom, 
the  chamber  being  built  of  the  best  blue  brick  in  cement  mortar.  The 
testing  plugs  were  inserted  in  the  pipes  and  left  until  Monday  morning. 

The  workmen  then  found  the  trench  containing  the  pipe  filled  with 
rainwater,  and  the  loose  end  of  the  pipe  floating  near  the  surface  of  the 
water.     The  clerk  of  works  expected  that  the  joints  would  require  to  be 
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remade,  but,  to  his  surprise,  when  the  water  was  pumped  out  of  the 
trench,  and  the  pipe  settled  down,  on  the  application  of  the  hydraulic 
test  the  joints  were  found  uninjured,  and  passed  as  satisfactory  by  the 
clerk  of  works. 

A  very  great  weakness  of  ordinary  cementing  material  is  the  insecure 
hold  which  it  obtains  on  the  surface  of  the  pipe  or  socket,  especially  if  the 
surface  is  slightly  glazed.  Bitumen,  if  properly  applied,  overcomes  this 
difficulty  to  a  considerable  extent :  but  if  the  cavity  or  spigot  and  socket 
is  coated  with  a  film  of  the  heated  material,  the  hold  secured  by  the 
material  on  the  pipe  is  in  some  cases  much  greater,  and  the  general 
efficiency  of  the  joint  is  increased. 

It  is  important  in  almost  all  cases  that  the  pipes  should  be  tested 
before  they  are  covered  with  earth.  Frequently  great  inconvenience  is 
experienced  by  having  to  leave  trenches  open  for  a  sufficient  time  to  allow 
the  jointing  material  to  set,  and  to  repair  defective  joints.  Bitumen 
removes  this  difficulty,  as  joints  made  of  this  substance  may  be  tested 
under  a  considerable  head  of  water  in  less  than  one  hour  after  the  joints 
are  made. 

The  material  under  consideration  is  not  only  suitable  for  the  joints  of 
small  pipes,  but  pipes  of  large  diameter  may  be  jointed  by  it.  A  12-in. 
pipe  joint  was  prepared  (in  the  manner  previously  described)  for  inspec- 
tion (Fig.  V). 
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Figure  V. 

In  the  case  of  large  joints  it  is  advisable  to  use  a  pan  with  a  valve  in 
the  bottom,  so  that  the  joints  may  be  run  without  break,  as  the  material 
is  very  like  lead  when  brought  into  contact  with  cold  surfaces,  and  sets 
quickly.  For  ordinary  joints  on  pipes  up  to  nine  inches  diameter  a  clay 
fillet  is  satisfactory  for  running  the  joints,  but  above  that  size  clips  (as 
used  for  cast-iron  water-pipe  joints)  are  best.  The  heavier  parts  of  the 
bitumen  should  not  be  allowed  to  settle  to  the  bottom  of  the  pan  in  which 
the  material  is  heated. 
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I  would  like  it  to  be  clearly  understood  that  the  best  results  of  experi- 
ments carried  out  in  the  laboratory',  and  previously  referred  to,  have  been 
applied  and  thoroughly  tested  in  actual  work.  In  a  scheme  completed 
two  years  ago  at  a  cost  of  over  £8,000,  pipes  varying  in  diameter  from 
four  inches  to  twelve  inches  were  all  jointed  by  bitumen  of  the  kind 
mentioned  with  very  great  success. 

I  have  endeavoured  to  obtain  a  material  that  may  be  used  (without 
extra  cost)  for  ordinary  or  patent  joints,  that  will  not  possess  the  uncertain 
properties  of  Portland  cement  when  used  for  jointing  pipes  for  drains  and 
sewers. 

In  conclusion,  I  desire  to  thank  those  who  have  rendered  assistance 
in  the  preparation  of  matter  for  this  paper,  with  special  mention  of  Mr. 
Herring-Shaw,  Mr.  Chadwick,  and  Mr.  Newsome. 


Mb.  J.  CoRBETT  (Salford)  thanked  Prof.  Radcliffe  for  having  so  effectually 
worked  out  a  problem  wliich  had  long  needed  attention.  Eeferring  to  the  great 
improvements  recently  made  in  practical  sewering  work,  he  mentioned  that  fifty 
years  ago  the  municipal  authorities  in  Manchester  used  oval  sewer  pipes  \^nthout 
sockets,  and  thirty  years  ago  they  prohibited  the  use  of  circular  pipes,  and 
hence  some  surveyors  used  the  approved  pointed-oval  pipes  point  upwards.  He 
considered  it  absolutely  necessary  to  provide  for  a  slight  movement  of  the  pipe 
joints,  even  on  the  firm  foundations  generally  available  in  this  district,  pointing 
out  that  the  reason  for  making  tile  pipes  only  two  feet  long  was  to  prevent 
their  breakage  by  permitting  movement  at  the  joints,  and  but  for  this  they 
might  be  made  six  or  ten  feet  long.  He  objected  to  the  costly  and  very  strong 
joints  now  offered  by  many  patentees,  as  they  were  stronger  than  the  pipes,  and 
thus  caused  breakage  of  the  pipes.  The  various  self-made  joints,  allowing 
a  slight  movement,  and  being  so  nearly  watertight  as  to  generally  become  tight 
hy  the  glutinous  matters  in  the  sewage,  were,  in  his  opinion,  the  best  system  of 
jointing  now  in  use.  He  had  thought  of,  but  never  yet  used,  a  system  of 
pliable  jointing  which  might  be  worth  consideration,  that  was  to  put  cast  iron 
rings  round  the  sockets,  bedded  in  cement,  so  that  the  sockets  could  not  be 
broken,  and  then  caulk  the  joints  tightly  with  tarred  oakum,  just  as  wooden 
ships  were  caulked.  But  he  should  certainly  try  to  make  use  of  the  evidently 
excellent  sj^stem  proposed  by  Prof.  Eadcliffe. 

Mb.  a.  M.  Powler  (Manchester)  said  that  he  welcomed  the  paper,  because 
it  was  time  som(K)ne  took  up  the  matter  of  making  joints  for  sanitary  pipes,  for 
there  were  some  twenty  to  thirty  patent  joints  on  the  market,  but  as  *'  com- 
parisons were  odious,"  he  did  not  \ri8h  to  say  one  word  in  disparagement  of  any 
ftarticular  make,  though  some  were  better  than  others.     But  before  discussing 
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the  jointing  itself  he  would  call  attention  to  the  fact  that  all  the  patent  joints 
now  so  profusely  advertised  in  the  engineering  papers  were  on  the  basis  of 
circular  pipes.  As  the  makers  of  pipes  could  more  easily  make  the  circular  pipe 
than  an  egg-shaped  pipe,  it  followed  that  they  leaned  to  manufacturing  them. 
The  joint-makers  could  also  make  their  joints  much  easier  to  a  circular  pipe. 
He  mentioned  this  because  it  would  seem  that  they  were  degenerating  in 
the  adoption  of  the  best  form  of  pipe  for  securing  the  best  possible  velocity  in 
the  flow  of  sewage,  to  keep  the  sewers  clean.  He  did  not  mean  for  small  pipes, 
because  small  circular  pipes  of  course  had  a  minimum-sized  invert,  and  secured 
the  best  shaped  invert  for  the  flow,  but  large  pipe  sewers  of  egg  shape,  say  from 
16  inches  by  12  inches,  up  to  2  feet  6  inches,  by  1  foot  9  inches,  adapted  them- 
selves for  securing  the  best  hydraulic  mean  depth  in  the  flow,  by  thus  narrowing 
the  invert.  Egg-shaped  pipes  had  been  largely  used  by  himself  in  carrying  out 
many  miles  of  sewers  in  Leeds,  Salford  and  other  large  towns ;  this  form  of  pipe 
being  the  outcome  of  careful  investigation  about  the  year  1842,  by  the  iatv 
Captain  Vetch,  R.E.,  and  George  Leather  &  Sons,  after  great  research  and 
inspections  of  sewers  in  large  towns.  It  was  not  until  about  the  same  year, 
at  Leeds,  that  the  socketed  sanitary  pipe  was  introduced.  Whatever  method 
of  making  joints  was  adopted,  a  great  deal  depended  upon  the  sagacity  and 
attention  of  the  clerk  of  works,  for  an  engineer  might  design  ever  so  good 
a  joint,  but  unless  it  was  carefully  carried  out  on  the  'ground  it  would  be 
of  little  or  no  avail.  In  the  case  of  a  joint  made  of  Portland  cement :  in  the 
first  place,  the  pipe  was  required  to  be  laid  true  at  the  invert  joint  to  prevent 
drifting,  the  cement  should  be  of  an  approved  make,  well  dried,  tempered  and 
tested  before  use.  It  was  no  test  to  a  joint  to  put  the  pipes  under  pressure 
before  being  covered  up,  inasmuch  as  it  was  impi'acticable  to  keep  the  sewer 
trench  open,  say  for  a  fortnight,  to  allow  the  cement  to  set,  and  better  again  if 
standing  a  month.  Cement  always  sets  better  in  an  even  temperature,  or  when 
surrounded  with  moisture,  as  in  pipes  covered  up  in  the  ground,  or  in  still  water, 
tlian  being  immediately  subjected  to  a  test  of  pressure.  All  cement  or  concrete 
was  better  for  setting  underground  than  on  exposed  surfaces,  although  there 
were  some  very  good  examples  of  surface  cement-work,  for  instance,  the  plat- 
form of  Tork  Railway  Station.  Generally,  the  absence  of  these  conditions  was 
the  cause  of  complaint  of  expansion  and  contraction  in  the  jointing  of  pipes. 
He  had  made  joints  to  pipes  for  sewers  1  foot  6  inches,  and  2  feet  diameter,  for 
upwards  of  five  miles  in  length,  with  tarred  gaskin  pointed  with  Portland 
cement,  where  the  pipes  had  had  4  to  5  feet  head  of  water  in  the  trench  after 
the  joints  had  been  allowed  to  set  properly,  and  these  had  been  found  watertight 
for  all  practical  purposes.  Also,  pipe  sewers  from  1  foot  6  inches  to  3  feet  diameter, 
with  joints  formed  of  bitumen  made  at  the  maker's  works,  and  pointed  with  cement, 
when  laid.  The  larger  size  joints  cracked  by  reason  of  expansion  of  the  bitumen, 
although  all  the  pipes  used  were  one-tenth  of  the  diameter  in  thickness.  Joints 
of  bitumen  referred  to  in  the  paper,  he  understood,  must  be  made  on  the  ground. 
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especially  the  pointing.  The  heating  and  tempering  of  this  material  must  neces- 
sarily be  carried  out  by  an  experienced  workman.  Of  course,  there  was  a  limit  to 
expense,  and  if  a  good  joint  could  be  secured  without  resorting  to  any  of  the 
costly  patents,  he  said  it  behoved  engineers  not  only  to  do  their  work  efficiently 
but  economically.  When  it  was  considered  that  some  of  these  patent  joints 
added  something  like  75  per  cent,  to  the  cost  of  the  pipes  alone,  it  became 
serious,  especially  in  larger  pipes,  where  the  desired  efficiency  was  not  secured. 
The  contingencies  to  be  met  in  this  respect  were  not  so  great  in  small  pipes 
as  in  the  larger  sizes.  Not  only  in  the  jointing,  but  in  the  laying  and  fixing 
of  the  pipes  in  the  trench,  care  in  securing  a  good  bed  along  the  barrel  of 
the  pipes  was  necessary  to  secure  a  permanent  joint,  and  where  the  ground 
was  bad,  of  course  a  good  joint  could  not  be  secured,  unless  laid  on  a  bed 
of  concrete,  and  in  some  cases  other  provisions  were  necessary.  He  would 
say  in  conclusion  that  to  secure  a  good  joint,  of  whatever  character,  simplicity 
and  careful  manipulation  of  construction  should  be  the  aim,  for  whether  it 
be  of  cement,  or  tarred  gaskin  and  cement,  or  of  the  patent  bituminous  joints, 
or  the  joint  advocated  by  the  author  of  the  paper,  it  must  be  carefully  made, 
especially  in  bitumen,  which  had  to  be  mixed  and  tempered  so  as  to  set  to  a 
uniform  consistency. 

Mb.  Coard  S.  Paix  (Liverpool)  said  he  was  glad  that  this  subject  had  been 

brought  forward,  as  it  was  particularly  suitable  for  discussion  in  Lancashire, 

where  the  practice  of  using  clay  joints  still  obtained  in  some  rural  districts, 

and  was  justified  on  the  plea  of  elasticity  being  desirable  in  places  subject  to 

subsidence.      It  appeared  to  him  that  even  gradient  and   water-tight  joints 

were  essential   to  a   well   laid  drain,   and  rigidity  of  joint  was  necessary  to 

ensure  these  conditions.     If  elasticity  prevailed  it  was  probable  that  leakage 

would  follow,  and  elasticity  meant  uneven  gradient,  and  consequently  ponding 

and  deposit  of  silt.     It  had  been  urged  that  if  there  were  no  elasticity  in  the 

joint,  and  the  foundations  were  bad,  the  pipes  would  break  across  the  middle, 

which  was  the  weakest  point.     Better  let  them  do  this,  which  would  necessitate 

proper  foundations   being  provided,   than   to   leave  undetected    leaky  joints. 

Where  foundations  were  defective,  bedding  in  concrete  was  largely  adopted,  but 

too  much  reliance  must  not  be  placed  on  it,  cOs  even  when  six  inches  thick  the 

cavity  that  could  be  bridged  or  the  weight  supported  was  not  large,  and  where 

the  foundation  was  very  bad  it  was  better  to  adopt  other  measures.     It  was 

probable  that  damage  from  superimposed  weight  occurred  generally  at  the  time 

of  filling   the   trench,  as  when  the   soil  was   once   consQlidated  it  formed   a 

natural  arch  by  which  the  weight  was  transferred  to  the  side  of  the  trench. 

As  regards  stoneware  drains  not  standing  after  being  laid  for  some  years,  his 

own  experience  was  that  drains  well  laid  in  the  first  instance  on  good  foundations 

^d  of  moderate  gradient  did  stand  the  test ;  but  he  had  noticed  that  difficulties 

^ere  generally  found  to  exist  in  the  branches  which  were  laid  at  a  greater 
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gradient,  and  often  put  in  on  partly  filled  trenches  or  other  bad  foundation. 
He  considered  that  24  hours'  test  was  very  severe  for  new  joints  with 
anything  but  a  small  head  of  water.  If  cement  joints  were  properly  made 
no  ridge  should  exist,  as  any  cement  squeezed  out  in  making  the  joint 
should  be  removed  as  each  pipe  was  laid.  He  doubted  if  gaskin  was  an 
advantage,  as  it  reduced  the  superficial  area  of  contact  and  length  of  joint. 
He  had  found  that  cement  would  adhere  to  the  spigot  and  socket  if  they 
were  roughed  and  left  unglazed,  so  much  so  that  he  had  never  yet  been  able 
to  use  old  pipes  in  relaying  a  drain,  as  they  broke  in  trying  to  get  the  cement 
off.  Bitumen  was  used  in  two  ways  for  joints  {a)  cold  as  in  Stanford's  and 
(6)  applied  hot  as  advocated  by  the  author  of  the  paper  and  others.  To 
ensure  a  fit  in  the  former  the  surface  of  the  bitumen  had  to  be  somewhat  convex, 
which  reduced  the  area  of  contact  and  increased  the  chance  of  leakage,  but  this 
class  of  pipe  \\as  very  useful  in  waterlogged  ground.  Bitumen  applied  hot 
required  very  careful  treatment  in  mixing  the  materials  in  proper  proportions, 
and  in  heating  and  stirring.  If  it  was  too  soft  it  ran  out,  if  not  soft  enough 
the  space  was  not  filled,  and  herein  lay  the  great  difficulty  in  tlie  use  of  an 
undoubtedly  good  material  by  other  than  skilled  labour.  Cement  joints  required 
to  be  skilfully  made,  and  he  thought  the  authors  bituminous  joint  required 
even  greater  skill,  which  it  would  be  found  difficult  to  obtain,  except  in 
large  work.  In  conclusion  he  considered  the  excellent  composition  submitted 
by  the  author  was  a  decided  step  in  the  right  direction  towards  obtaining 
a  desideratum,  as  to  the  necessity  for  which  there  could  be  no  doubt. 

Mb.  S.  8.  Platt  (Rochdale)  said  he  quite  agreed  with  Prof.  EadcHffe's 
desideratum  of  a  satisfactory  jointing  material,  and  his  strictures  on  those  which 
have  proved  unsatisfactory.  One  point  in  particular,  very  necessary  to  be 
borne  in  mind  at  the  present  day,  was  the  detrimental  effect  on  the  jointing  of 
drainage  pipes  under  busy  thoroughfares  subject  to  vibration  from  heavy  motor 
traffic.  He  would  supplement  the  remarks  of  Prof.  EadclifEe  that  the  removal 
of  the  protective  coating  of  cast-iron  pipes  was  an  absolute  necessity  where  tlu* 
jointing  material  was  Portland  cement,  or  whiTe  iron  pipes  were  built  in  man- 
holes of  concrete  or  brickwork.  He  had  tested  joints  made  with  somewhat 
similar  composition  to  that  advocated  by  the  author,  and  found  them  very  satis- 
factory under  water-test.  Owing  to  the  introduction  of  the  human  element  in 
judging  as  to  the  temper  of  the  bituminous  mixture  before  use,  it  would  be 
advantageous  if  such  material  could  be  obtained  ready  prepared  as  to  the  proper 
proportions,  only  requiring  heating  and  stirring,  so  that  it  could  be  satisfactorily 
used  by  ordinary  skilled  drain  layers  ;  and  the  facility  with  which  after  test  any 
defective  joint  could  be  easily  made  good  was  also  greatly  in  its  favour.  The 
precautions  mentioned  towards  the  end  of  the  paper  were  very  necessar}'  to  be 
observed  to  insure  suc^cessful  work. 
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I  REMEMBER  reading  in  the  autobiography    of   Benvenuto   Celh'ni 
(ir>00-l.")72),    some    eom[)arisons    he    drew    between    the   climate, 
clearness  of  atmosphere,  and  blue  skies  of   Florence  and    Paris,   to   the 
^n^eat  advantage  of  the  French  capital.     What  would  he  say  now  t      I 
have  seen  Paris  dressed  in  a  real  good  London  fog ;    and  the  reason  given 
was  that  the  French,  like  the  English,  have  taken  to  burn  coal  regardless 
of  economy  and  consequence.     On  the  other  hand,  I  have  only  just  been 
reading  an  admirable  comparison  between  Birmingham  and  Berlin,  from 
the  brassworkers'  point  of  view,  recording  the  observations  and  conclusions 
of  thrive  Birmingham  social  reformers,  without  j)olitical  bias,  in  a  ten  days' 
visit  daring  last  April  to  the  Prussian   capital.     They  went   really  to 
inquire  whether  the  brassworkers  in  that  city  have  succeeded  in  attaining 
a  more  desirable  physical  and  industrial  life  than  that  led  by  the  brass- 
workers  of  Birmingham.     The  report  is  most  interesting.     It  is  published 
by    Hudson    &    Son,   of    Birmingham,    for   one   penny.      Berlin    has   a 
population  of  2,000,000.     It  is  a  city  of  cleanliness.     They  visited  some 
workmen's  dwellings.     The  report  says  : 

The  heating  stove  was  a  beautiful  struc^tiire  about  8  feet  high  by  3  feet 
wide  by  2  feet  deep,  built  of  glaze  white  tiles.  There  is  scarcely  any  heat 
wanted  in  these  stoves,  and  one  cannot  see  the  fire  as  in  an  English  fire- 
grate, as  it  is  all  closed  up  with  double  doors.     There  is  no  dust  or  smoke 
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of  any  kind  from  this  class  of  stove.  It  is  not  easy  to  convey  to  anyone 
who  has  not  seen  one  of  them  the  exact  idea  of  what  they  are  like,  hut  that 
they  serve  the  purpose  of  heating  the  room  in  a  most  unil'orm  and  economic 
manner  is  at  once  apparent.  The  stoves  can  hest  he  dencrihed  as  large 
radiators,  and  give  out  the  heat  to  great  ndvant^e.  The  fuel  used  is  not 
ordinary  coal,  but  a  patent  fuel,  whirh  is  in  oblong  blocks  of  about  the  size 
of  half  a  brick,  and  costs  about  Is.  per  week,  and  may  have  something  to  do 
with  the  comparative  absence  of  smoke  in  Berlin. 

Here  is  another  reason  from  Germany!  "It  is  evident,"  says  the 
I'eport,  "  that  the  Berliners  have  made  this  cleanliness  the  starting  point 
ill  beautifying  their  city,  and  in  all  their  social  relations."  If  cleanliness 
is  next  to  godliness,  then  must  cleanliness  rank  first  in  the  class  of  sani- 
tation. Pure  air,  pure  food,  pure  water  follow  next,  and  pure  soil,  pure 
dwellings  and  pure  bodies  bring  up  the  rear.  Cleanliness  and  purity  lead 
to  health  and  to  economy.  It  is  to  these  last  two  points  that  I  wish 
to  direct  your  attention  in  considering  and  discussing  the  abatement 
of  smoke. 

During  the  last  few  days  we  have  had  a  great  object  lesson.  London 
has  been  fog-blocked.  I  was  kept  late  last  Monday  night  an  hour  and  a 
quarter  outside  a  metropolitan  railway  station  because  the  impenetrability 
of  the  air  to  light,  owing  to  its  deep  saturation  with  water  globules,  rendered 
all  signalling  operations  impractical.  What  is  the  connection  between 
smoke  and  fog  t  The  air  is  always  charged  more  or  less  with  moisture. 
Pure  water  in  the  gaseous  state  is  perfectly  transparent,  and  the  amount 
of  humidity  in  every  cubic  metre  of  air  is  easily  measurable.  There  are 
ceitain  points  of  pressure  temperature  and  impurity  of  the  air  when  the 
otherwise  transparent  vapour  will  condense  into  cloud  and  rain.  Each 
particle  of  matter  suspended  in  the  air  becomes  a  nucleus  round  which 
molecules  of  water  assemble,  becoming  opaque  and  therefore  visible. 
Every  single  being  who  bre  ithes  fog-charged  air  has  ocular  demonstration 
on  his  pocket-handkerchief  that  his  mucous  membranes  are  clogged  with 
black  particles.  These  have  been  proved  to  be  carbon,  and  it  has  been 
shown  that  carbon  particles  are  the  cause  of  the  density  and  darkness  of 
London  fogs. 

The  presence  of  carbon  particles  in  the  air  is  a  proof  of  the  imperfect 
combustion  of  coal  in  our  domestic  as  well  as  in  our  factory  fires.  If  the 
combustion  had  been  perfect  no  solid  carbon  could  be  present  except  as 
carbonic  oxide  or  carbonic  dioxide,  which  are  gases  and  invisible.  Hence 
the  removal  of  this  matter  from  the  air  means  not  only  purification  of  the 
air  but  economy  of  production,  for  it  must  increase  the  efficiency  of  the 
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furnace.  To  minimise  fog  we  must,  therefore,  reduce  the  number  of 
carbon  particles  in  the  air,  and  this  is  to  be  done  by  improving  the 
methods  of  combustion. 

The  removal  of  these  carbon  particles  must  also  influence  health,  for 
everyone  knows  the  distressing  effect  of  fogs  on  coughs  and  colds.  I 
have  recently  spent  a  few  weeks  in  South  Africa.  I  caught  a  severe 
cold  in  ascending  6,000  feet  to  the  Transvaal.  Johannesburg  suffers 
occasionally  from  a  plague  of  dust.  A  fine  impalpable  dust  is  driven 
about  by  the  wind,  sometimes  forming  great  clouds,  and  occasionally  giving 
the  appearance  of  fog.  There  is  no  real  fog.  The  air  is  too  dry.  But 
this  dust  percolates  every  mucous  membrane  of  the  body  and  renders  life 
scarcely  worth  living  for  brief  spaces.  My  body  for  a  week  or  so  became 
a  Jast-bin,  and  my  handkerchiefs  were  brown  with  the  dust  of  this  dust- 
laden,  bat  otherwise  charming  place. 

The  proposals  to  establish  a  few  large  power-houses  on  the  river  in 
London  to  supplant  the  70  or  80  scattered  electric  generating  stations  that 
now  exist  have  one  great  merit ;  they  will  abate  the  nuisance  of  smoke  and 
introduce  more  perfect  methods  of  fuel  combustion  and  so  reduce  fog, 
for  the  cheapening  of  the  cost  of  production  of  electric  energy  means  the 
adoption  of  every  known  means  of  economy. 

Internal  combustion  engines  where  producer  gas  is  sucked  in  and  ex- 
ploded is  another  promising  field  for  the  enthusiast.  They  produce  no 
smoke  and  discharge  no  particles,  but  they  arc  limited  at  present  to  small 
engines  and  are  not  yet  applicable  to  the  great  power-houses  that  are  now 
increasing  in  all  industrial  areas. 

It  is  probable  that  the  greatest  sinners  are  the  ordinary  domestic  grates, 
the  most  unscientific  and  inefficient  heat  producers  in  existence.     Their 
cousideration  does  not  come  within  the  function  of  this  section,  but  I 
cannot  resist  condemning  a  system  which  patriotism,  conservatism,  or  senti- 
ment maintains  popular^  aided  by  the  abundance  and  cheapness  of  coal.  The 
supposed  cheerfulness  of  an  open  fire  is  proverbial,  and  there  may  be  some 
truth  in  it  for  it  certainly  aids  ventilation.     On  the  other  hand  it  encour- 
ages draughts,  and  causes  the  distribution  of  heat  to  vary  immensely  in 
different  parts  of  the  room.     I  have  remedied  this  last  defect  by  having 
an  open  fire  at  one  end  of  the  room  and  a  i*adiator  excited  by  hot  water  or 
by  electric  currents  at  the  other  end.      The  price  of  electrical  energy  is 
falling  so  rapidly  that  the  electric  radiators  will  soon  become  a  domestic 
comfort  within  the  reach  of  alL 

The  baneful  influence  of  smoke  on  health  is  not  confined  to  inhaled 
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material  particles,  it  reduces  clavliglit  and  deprives  us  of  the  sun.  It 
deteriorates  plant  life  and  it  coats  every  exposed  surface  witli  soot,  tar,  and 
acids.  Mr.  Mactear  in  1875  stated  that  240,000  tons  of  sulphuric  acid 
were  belched  forth  in  T^>ndon  in  one  year.  Dr.  Rideal  makes  out  that  it 
is  now  more  than  twice  as  much. 

Tliere  are  many  well-known  smoke  consuming  processes.  Bituminous 
coal  can  be  burnt  comj)letely  so  as  to  emit  no  smoke.  It  is  only  necessary 
(I)  to  regulate  and  heat  the  air  supply  to  the  furnace,  (2)  to  secure  and 
maintain  the  proper  temper.iture  in  the  furnace,  and  (H)  to  control  the 
escaping  gaseous  protlucts  up  the  chimney.  Such  arrangements  are  un- 
doubtedly economical.  Crossfield  &  Sons,  of  Warrington,  have  saved  1,00(> 
tons  of  coal  per  week  by  adopting  scientific  smoke  abatement  methods. 
Newnes  &  Co.  and  the  Cardiff  Railway  Co.  assert  that  thev  have  saved 
25  per  cent,  of  their  coal  consumption.  A  firm  of  brewers  in  London 
lias  saved  £3,»)()0  per  annum,  and  I  can  speak  from  my  own  experience 
that  wherever  such  ap])liances  have  been  used  marked  economies  have 
followed.  But  it  must  be  remembered  that  chimney,  flue,  furnace, 
mechanical  stoking,  air  regulation,  preparing,  elevating,  and  conveying 
fuel,  water  heating,  all  lend  their  weight  to  the  desired  consummation,  the 
complete  conversiim  of  the  potential  energy  of  coal  to  the  kinetic  energy 
<>i  heat  and  the  tottil  elimination  of  smoke. 

There  are  certain  peaceful  methods  of  attaining  this  goal  by  gas,  oil» 
and  electricity,  but  wc  are  here  to  discuss  smoke  abatement. 

The  production  of  smoke  is  a  wasteful,  dangerous,  and  useless  bar- 
barism, and  I  hope  this  Conference  will  drive  that  fact  home. 

The  Smoke  Abatement  Society  prides  itself  on  the  number  of  convic- 
tions it  has  obtained  under  the  Public  Health  Act  of  \W\.  It  would  be 
much  more  satisfactory  if  the^*  reconU'd  the  number  of  firms  who  ha\e 
adopted  scientific  measures  and  shown  their  economical  results.  This 
would  excite  emulation,  a  very  |»otent  force  in  commerce  and  industry. 
Law  is  not  so  effective  as  simple  common  sense.  Satisfy  people  that  smoke 
is  matter  in  the  wrong  place  and  that  money  can  be  saved  by  its  pre- 
vention, they  will  save  money,  ^[(►st  ]>eople  rejoice  in  doing  what  they 
are  told  they  ought  not  to  do ;  it  is  the  cusscdness  of  human  nature. 

Ijcgislation  is  often  obstructive,  for  it  excites  the  love  of  resistance  to 
enforced  action  against  personal  will  nnd  party  proclivities.  People  will 
not  adopt  smoke  consuming  systems  if  they  can  avoid  it  simply  to  comply 
with  supposed  parliamentary  tyrimny,  just  as  certain  classes  resist  the 
progressive  clauses  of  the  last  Education  Act.     It  is  different  when  you 
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t4nicli  their  pockets,  and  when  you  convince  thcni  that  economy  results. 
Tlien  i)olitical  objections  disappear,  and  common  sense,  or  in  other  words, 
science,  reigns  supreme. 

I  think  le<i;islation  would  be  looked  upon  with  more  favour  if  '^emit- 
ting black  smoke"  were  regarded  as  an  occasional  exceptional  occurrence, 
and  treated  as  an  ordinary  nuisance,  done  without  negligence,  and  which 
had  been  provided  against  by  every  reasonable  precaution  as  determined 
by  Lord  Blackburn's  judgment.  Sudden  fogs,  sudden  breakdowns,  un- 
ex])erted  accidents  may  cause  the  st^am  to  lose  pressure,  and  then  the 
L'ligineer  in  charge  has  to  decide  between  loss  of  voltage  and  presence  of 
smoke. 

I  should  always  support  the  maintenance  of  voltage,  for  the  loss  of 
voltage  would  affect  a  large  district  and  a  great  number  of  innocent 
l)e<jple,  while  the  presence  of  smoke  might  affect  one  engineer  only. 

However,  there  is  no  excuse  for  neglecting  reasonable  precautions* 
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IT  can,  I  think,  be  laid  down  as  an  axiom  that  good  stoking  is  the  main 
factor  in  the  prevention  of  tlie  emission  of  smoke  from  furnaces. 

In  fact  it  mav  be  broadlv  asserted  that  an  intelligent  and  well-trained 
stoker  will  often  obtain  better  results  from  indifferent  coal  than  will  a  less 
expert  man  with  superior  fuel.  In  other  words,  the  skilful  workman  not 
only  avoids  committing  a  smoke  nuisance,  but  at  the  same  time  effects  a 
considerable  saving  of  coal,  to  the  benefit  of  his  employers. 

I  am  not  overlooking  the  fact  that  the  quality  and  nature  of  the  coal 
used,  as  well  as  the  design  and  construction  of  the  boilers,  furnaces,  etc., 
have  also  an  important  bearing  on  this  question,  and  form  material  com- 
ponent pai'ts  of  it ;  but  what  I  particularly  desire  to  lay  stress  upon  is  the 
paramount  vafue  of  the  personal  equation. 

In  support  of  the  proposition  I  will  give  some  extracts  from  *'  RejX)rts 
tm  the  Laws  in  Force  in  certain  Foreign  Countries  in  regard  to  the 
Emission  of  Smoke  from  Chimneys,"  presented  to  Parliament  in  February, 
190') ;  the  information  having  been  furnished  to  the  Foreign  Office  by 
His  Majesty's  representatives  abroad,  while  the  return  itself  is  due  to  the 
initial  action  of  the  Coal  Smoke  Abatement  Society. 

Mr.  Richard  Seymour,  attached  to  the  British  EmbavSsv  at  Vienna, 
wrote  :  '*  In  the  first  place  it  must  be  emphasised  that  the  compulsor}' 
introduction  of  technical  measures  to  procure  smokeless  or  almost  smoke- 
less fires  would  only  be  practicable  if  thoroughly  adequate  appliances 
existed  to  ensure  the  desired  result.  In  this  connection  experience  shows 
^hat  no  system  hitherto  recommended  and  applied  is  exempt  from  serious 
disadvantages.  The  best  laid  furnace  requires  constant  supervision  and 
attention,  nor  will  it  burn  properly  unless  carefully  tended.  There  is 
a  well-known  saying  to  the  eflfect  that  a  good  st/>ker  is  the  best  consumer 
of  smoke." 
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Mr.  E.  Hicks  Beach,  Third  Secretary  of  the  British  Embassy  at 
Paris,  said :  "  Choice  of  fuel,  care  in  stoking  furnaces,  well-constructed 
chimneys,  may  contribute  largely  to  the  restriction  of  smoke,  but  cannot 
entirely  prevent  its  emission." 

While  Mr.  Arnold  Robertson,  Acting  Third  Secretary  of  the  British 
Elmbassy  at  Berlin,  stated  that :  "  In  the  opinion  of  the  Prussian  Govern- 
ment the  employment  of  proper  firemen  will  go  far  to  minimise  excessive 
emissions  of  smoke." 

From  the  same  document  one  learns  that  in  the  Kingdom  of  Wiirtem- 
berg  the  following  clause  is  usually  inserted  in  a  licence  to  construct 
steam-boilers :  "  The  owner  of  a  steam-boiler  is  required  to  see  that 
the  fuel  is  as  far  as  possible  entirely  consumed,  and  to  endeavour  to 
prevent  smoke  and  soot  by  using  fuel  of  proper  quality  and  in  proper 
measure,  by  suitable  flues  and  by  careful  stoking,  and  he  must  further 
undertake  to  have  such  structural  and  other  alterations  made  as  may 
be  from  time  to  time  required  to  attain  the  object  in  view.'' 

Mr.  Edward  Atkinson,  President  of  the  Mutual  Boiler  Insurance  Com- 
pany of  Boston,  U.S.A.,  in  a  report  on  the  suppression  of  smoke,  dated 
July  18,  1901,  said :  "  Smoky  chimneys  give  evidence  of  waste  of  fuel, 
not  because  the  calorific  value  of  the  visible  smoke  is  considerable,  but 
because  the  existence  of  the  smoke  is  evidence  of  bad  methods  of  firing 
and  of  incomplete  combustion.  This  may  be  caused  by  want  of  skill  in 
the  fireman ;  by  overloading  the  boilers  with  work ;  by  insufficient  fire- 
boxes and  imperfect  settings.  The  smoke  may  be  suppressed  in  many 
cases  by  closer  attention  on  the  part  of  the  firemen " 

A  few  months  ago  the  Coal  Smoke  Abatement  Society  circulated 
certain  questions  among  manufacturers  and  others  who  had  once  been 
offenders  against  the  Smoke  Prevention  Clauses  of  the  Public  Health  Act, 
and  had  since  amended  their  ways,  asking  for  information  as  to  the  means 
which  they  had  adopted  for  the  prevention  of  the  emission  of  smoke.  As 
Dr.  Rideal  is  dealing  with  the  replies  received,  I  will  only  say  that,  while 
some  of  the  firms  in  question  had  substituted  gas-engines  and  electricity 
for  coal-driven  machinery,  a  considerable  percentage  of  them  placed  their 
dependence  largely,  if  not  altogether,  upon  good  stoking;  and  the  following 
quotation  from  one  of  the  answers  may  be  considered  typical  of  the  views 
expressed  by  the  latter  section:  "Even  when  so-called  *  smokeless'  coal  is 
used,  it  does  not  necessarily  follow  that  smokeless  combustion  takes  place, 
unless  care  is  given  to  the  proper  design  of  the  boiler  and  furnaces,  and 
anless  the  stoking  is  carried  out  with  intelligence  and  care.  We  exercise 
great  care  in  the  selection  of  suitable  men  as  stokers,  and  to  a  great  extent 
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these  men  are  trained  at  our  works,  and  they  ai'e  always  under  the  close 
inspection  of  oiir  engineers.  The  wages  paid  to  the  leading  stokers  are 
somewhat  high  as  compared  with  the  aveiTige  wages  paid  for  this  work  in 
ordinary  factories,  but  we  consider  that  the  extra  wages  paid  to  a  really 
competent  stoker  are  easily  saved  by  the  economy  of  fuel  which  he  can 
effect  by  securing  proper  combustion  in  the  furnaces." 

Of  smoke-consuming  inventions,  one  gentleman  wrote :  *'  We  have 
many  times  tried  using  bituminous  coal  with  different  s()rts  of  smoke-con- 
suming apparatus,  but  our  experiments  have  never  been  wholly  successful, 
and  I  do  not  believe  that  the  apparatus  is  in  existence  that  will  prevent 
smoke  under  all  conditions.  With  nearly  all  sm<)ke-C(msumers  you  are 
more  or  less  dej^endent  iipon  careful  attenti(m  of  the  stokers." 

Another  con^espondent,  speaking  of  the  manner  in  which  his  finn  was 
at  (me  time  harried  by  a  prominent  member  of  the  Coal  Smoke  Abatement 
Society,  said :  "  He  made  it  a  rather  warm  corner  for  us,  but  his  action 
led  to  economy,  so  I  must  be  thankful  to  him." 

It  was  about  thirty  years  ago  that  high  steam-pressures  began  to  claim 
the  earnest  attention  of  engineers,  a  pressure  up  to  50  lbs.  per  squai*e  inch 
having  previously  been  that  generally  in  vogue;  an<l  in  the  period  covered 
by  my  own  sea-going  days,  I  have  known  a  pressure  of  less  than  30  lbs. 
per  square  inch  on  the  boilers  of  a  then  modern  steamer  in  good  condition. 

The  varieties  of  coal  used  in  bygone  years  were  few  compared  with 
those  now  drawn  upon ;  their  calorific  values  were  little  understood : 
4inalysis  of  their  several  qualities  was  seldom  made;  their  evaporative 
power  was  rarely  ascertained,  etc. 

The  last  three  decades  have  witnessed  a  complete  revolution,  or  perhaps 
one  should  rather  say  evolution,  in  all  these  matters. 

We  now  i)ossess  huge  and  delicate  boilers,  comprising  water-tubes, 
economisers,  etc.,  some  of  them  capable  of  evaporating  from  30,000  to 
40,000  pounds  of  water  per  hour,  and  requiring  that  the  utmost  amount 
of  care  shoidd  be  exercised  in  their  management  in  order  that  the 
maximum  quantity  of  carbonic  acid  (COg)  may  be  made,  that  being  a 
condition  equivalent  to,  or  almost  equivalent  to,  thorough  combustion. 

This  being  the  case,  the  stoker  of  the  present  day,  if  his  full  value  is 
to  be  developed,  requires  to  know  how  to  fire  efficiently  with  an  almost 
•endless  variety  of  fuel :  such  as  bituminous,  semi-bituminous,  Welsh,  dry 
Welsh  coal,  anthracite,  bastard  anthracite,  coke,  coke  breeze,  etc.,  the 
fixed  carbon  in  the  various  descriptions  of  coal  varying  from  about  50 
to  1)2  per  cent.,  and  the  resultant  ash  ranging  from  3  to  upwards  of  20 
per  cent.     Some  of  these  ashes  do  not  make  much  clinker ;  others,  again, 
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make  heavy,  tough  cHnker.      A  number  of  collieries  in  England,  Scot- 
land, and  South  Wales  now  wash  a  considerable  portion  of  their  output. 

It  is  also  requisite  that  a  thoroughly  capable  stoker  should  understand 
how  to  bum  from  10  to  40  lbs.  of  coal  per  square  foot  of  grate-surface 
per  hour  with  any  coal  that  may  be  supplied ;  that  he  should  comprehend 
how  to  manipulate  his  dampers  (and  weather  has  great  influence  upon 
chimney-draught)  so  as  to  save  coal  and  at  the  same  time  to  keep  a  suffi- 
cient head  of  steam ;  that  he  should  know  how  much  air  to  admit,  either 
hy  opening  or  shutting  the  dampers  or  cleaning  or  pricking  his  fires ;  that 
he  should  be  competent  to  work  the  feed-pumps  and  injectors;  and,  in 
addition,  it  is  desirable  that  he  should  be  able  to  test  the  flue-gases  for 
temperature  and  also  for  carbonic  acid  (which  should  amount  to  15  or  18 
|)er  cent.),  because,  although  the  stoking  may  be  excellent,  these  tests  may 
disclose  the  fact  that  the  flues  are  letting  in  air,  which  is  fatal  to  satisfac- 
tory results. 

One  great  difficulty  in  many  large  towns,  and  particularly  in  London, 
is  the  lack  of  ix)om  for  the  additional  boilers  required  by  factories  owing 
to  the  expansion  of  their  trade,  as  this  necessitates  the  burning  of  more 
coal  per  square  foot  of  grate-surface  per  hour  under  the  boilers  already 
installed,  and  it  appeal's  to  be  not  unusual  for  40  lbs.  of  coal,  or  even  more, 
to  be  so  consumed  per  square  foot  of  grate-surface  per  hour;  whereas, 
in  nonnal  cases,  20  lbs.  of  coal  would  give  higher  proportional  efficiency. 

It  cannot  be  too  strongly  impressed  that  the  forcing  of  inadequate 
lx)iler  power  is  one  of  the  prolific  causes  of  factory-smoke. 

The  saving  of  fuel  which  a  good  stoker  can  effect  is  an  argument  for 
his  being  well  paid,  and  some  firms  reward  their  stokers  with  a  bonus, 
calculated  upon  the  value  of  the  amount  of  coal  it  is  estimated  they  have 
saved.  This  possesses  another  advantage,  that  the  stoker  will  soon  com- 
plain to  his  employer  in  the  event  of  the  coal-merchant  endeavouring  to 
[>alm  off  upon  him  an  inferior  coal. 

Now,  the  proper  training  of  stokers  has  been  strangely  neglected, 
especially  in  connection  with  men  employed  in  small  works. 

In  the  case  of  large  installations  of  steam-boilers,  trained  men  are 
frequently  engaged  to  supervise  the  other  stokers;  but  such  qualified 
}>ersons  are  difficult  to  obtain. 

This  being  so,  such  devices  as  mechanical  stokers  are  brought  into 
play,  but  it  does  not  seem  probable  that  they  will  supersede  hand-firing  to 
any  great  extent,  owing  to  the  drawback  of  wear  and  tear,  and  also  to  the 
certainty  that  moving  machinery  exposed  to  the  intense  heat  of  furnaces 
is  specially  apt  to  get  out  of  order. 
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It  is  said  that  mechanical  stokers  cannot  efficiently  handle  Welsh  dry 
coal  or  anthracite,  and,  if  such  is  the  case,  it  is  a  serious  disability  in  their 
use,  at  any  rate  as  reganls  London,  as  those  descriptions  of  coal  are  almost 
free  from  smoke,  and  can  be  delivered  here  sea-borne  at  about  the  same 
price  as  English  and  Scotch  coal. 

I  prefer  to  pin  my  faith  to  the  properly  trained  human  element,  and 
particularly  in  the  case  of  small  installations,  which  form  the  preponder- 
ating number.  However,  in  the  case  of  large  installations,  I  am  aware 
that  it  is  occasionally  argued  that  the  cost  involved  by  manual  labour 
outbalances  the  advantages  obtained  thereby. 

Nothing  has  hitherto  been  said  by  me  about  induced  draught,  but  it 
would  seem  that  the  time  is  not  far  distant  when  huge  chimneys  will  give 
place  to  small  ones  and  suction-fans,  and  the  waste  gases  will  be  used  to 
heat  the  air  supplied  through  the  ash-pits ;  and  that  would  naturally  tend 
to  reduce  smoke-nuisance,  as  by  its  introduction  perfect  combustion  would 
be  more  nearly  obtained. 

We  have  seen  what  should  be  the  qualifications  of  a  thoroughly 
competent  stoker,  and  we  are  aware  how  far  short  he  frequently  falls 
of  the  ideal  we  have  set  before  us ;  it  may  not  be  inopportune  to  glance 
at  the  manner  in  which  different  classes  of  stokers  are  manufactured. 

In  the  case  of  the  Royal  Navy,  the  young  men  enlisted  in  the  stoker 
branch  of  the  Service  are  sent  to  a  harbour  depot-ship,  where  they  are 
instructed  by  engine-room  petty  officers  in  the  handling  of  shovel,  slice, 
and  pricker,  and  in  the  duties  and  general  routine  of  the  stoke-hold, 
and  they  afterwards  perform  duty  on  board  instructional  torpedo-boat 
destroyers  and  torpedo-boats,  being  the  whole  time  under  the  strict  super- 
vision of  capable  teachers.  The  course  of  instruction,  the  exigencies  of 
the  Service  permitting,  usually  occupies  some  nine  months,  and  then  the 
full-fledged  neophyte  is  drafted  to  a  sea-going  ship. 

In  the  case  of  the  Mercantile  Marine,  as  a  rule  no  real  preliminary 
training  takes  place,  the  man  originally  engaged  as  a  coal-trimmer,  after 
some  little  experience  in  that  capacity,  succeeding  in  due  course  to  the 
higher  rating  of  fireman  or  stoker. 

In  this  country  there  seems  not  to  l>e  any  provision  made  for  training 
of  stokers  for  land-service. 

I  understand  that  some  little  attention  is  directed  towards  this  question 
in  the  United  States  of  America. 

The  Prussian  Government  in  1902  introduced  a  course  of  instruction 
for  stokers,  and  in  the  Budget  allocated  £2,000  per  annum  for  this  purpose. 
The  motives  which  induced  the  Government  to  ask  for  this  grant  are  put 
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forward  as  follows  :  '*  The  preliminary  condition  for  the  prevention  of 
excessh^e  emissions  of  smoke  is,  as  experience  has  shown,  the  instruction  of 
capable  firemen.  This  would  also  have  the  advantage  of  leading  to  better 
insurance  against  boiler-explosions  and  to  economy.  In  view  of  the  general 
^Me  interests  which  are  here  in  question,  and  of  the  proven  failure  and 
insufficiency  of  efforts  on  the  part  of  persons  interested,  it  is  desirable  that 
the  State  should  take  the  proper  steps  for  such  instruction  to  he  given. 
By  way  of  experiment,  and  for  at  least  two  consecutive  years,  itinerant 
courses  of  instruction  will  be  instituted  for  firemen  and  engineers.  The  in- 
struction will  be  given  once  a  fortnight  by  academically-educated  instruc- 
tors paid  by  the  State,  according  to  a  uniform  system In  addition 

to  tlie    instructor  a  capable  superintendent  will  give  j)ractical  lessons. 

In  addition  to  this  the  Boiler  Supervision  Societies  wmII  employ 

fii*emen  instructors,  who  will  give  the  necessarv  lessons  at  the  boiler  and 
the  engine  to  the  firemen  and  engineers  who  are  employed  in  country 
(listricts  less  developed  industrially,  and  who  cannot  avail  themselves 
of  the  courses  of  instruction  that  have  been  instituted.*' 

In  a  document  setting  forth  the  principles  according  to  which  measures 
are  to  be  taken  in  Prussian  Stationary  State  Furnaces  for  the  prevention 
of  excessive  emissions  of  smoke,  it  is  directed  that :  "In  order  to  avoid  the 
annoyance  and  damage  which  may  be  caused  by  smoke  from  stationary 
furnaces,  care  should  be  taken  in  all  works  under  Stite  control  that  the 
emission  of  black,  thick,  and  continuous  smoke  be  avoided  in  the  first 
instance  by  expert  management  of  the  fires,  proper  supervision  over  the 
firemen,  and  careful  selection  of  fuel. 

"The  emission  is  to  be  regarded  as  continuous  if  black,  impenetrable 
smoke  proceeds  from  a  chimney  for  more  than  five  minutes  without 
interruption. 

"  As  far  as  is  in  anv  wav  feasible,  care  should  be  taken  that  onlv  such 
j>ersons  as  have  satisfactorily  managed  furnaces  for  a  considerable  time 
shall  be  employed  as  independent  firemen.  If  these  persons  have  not 
gone  through  a  satisfactory  course  at  a  fireman's  school,  opportunity  should 
be  given  them  as  far  as  possible  to  attend  one. 

"The  authorities  who  have  furnaces  under  their  superintendence 
should,  moreover,  see  that  firemen  are  instruct^Ml  as  to  the  cause  of  the 
emission  of  smoke,  and  that  sufficient  control  is  exercised  over  them. 

"  In  choosing  fuel  the  guiding  principle  should  not,  as  a  rule,  be  that 
the  emission  of  smoke  is  to  be  prevented  by  the  acquirement  of  expensive 
kinds  of  coal,  or  of  coal  that  gives  out  little  smoke  without  particular 
c:in%  or  by  i*eplacing  coal   by  coke  (except  when    the   latter  cannot    be 
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dispensed  with  on  account  of  the  nature  or  object  of  the  furnace) ;  but 
rather  that  the  fuel  is  to  be  obtained  which  is  generally  used  at  the  works, 
even  if  difficulties  in  the  way  of  preventing  smoke  are  thereby  incurred. 

*'  If  excessive  emissions  of  smoke  cannot  be  sufficiently  prevented  by 
careful  management  of  the  fires,  sui>ervision  over  the  firemen,  nor  by  the 
selection  of  fuel,  without  considerable  increase  in  the  cost  of  fire,  a  few 
furnaces  should  be  provided  with  special  tried  appliances  for  the  prevention 
of  smoke  in  all  places  where  this  may  be  desirable  in  view  of  the  situation 
of  the  works." 

I  am  of  opinion  that,  as  regards  the  efficient  training  of  stokers,  we 
might  well  ado]>t  some  plan  analogous  to  that  inaugurated  by  the  Prussian 
Government  in  1902.  However,  I  would  substitute  municipalities  and 
county  councils  for  the  State,  the  more  so  that  those  bodies  have  already 
many  facilities  for  the  instruction  and  examination  of  candidates  desirous 
of  obtaining  certificates  of  proficiency. 

If  instructional  courses  for  stokers  were  instituted,  and  if  employers 
would  give  a  ])reference  to  those  persons  who  had  been  properly  trained 
and  could  produce  documentary  evidence  of  the  fact,  the  result  would  go 
far  towards  mitigating  the  smoke-nuisance,  and  would,  at  the  same  time, 
effect  an  encirmous  saving  of  money  now  constantly  wasted  through  the 
imperfect  combustion  of  coal. 
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REPORT    BASED    UPON    RETURNS    FURNISHED    BY 
MANUFACTURERS    WHO    HAVE    SUCCEEDED   IN 

SECURING 

THE    ABATEMENT    OF     SMOKE    IN 

FACTORIES. 

By    SAMUEL    HIDEAL,     D.Sc.TjoiicI.,     F.I.C. 

(fkllow.) 


INQUIRIES,  in  the  form  of  a  circular  letter  issued  by  the  Coal  Smoke 
Abatement  Society,  were  addressed  in  February,  1905,  to  63  firms,  in 
respect  of  whose  manufactories  or  chimneys  no  smoke-nuisances  had  been 
observed  for  six  months.     For  form  of  inquiries  see  schedule  appended. 

Of  the  42  firms  which  replied,  38  supplied  information  and  the  other 
fom-  invited  a  visit  from  the  Society's  officials,  when  any  information 
would  be  supplied.  Of  the  38  firms  which  supplied  information,  32  agree 
to  the  publication  of  their  methods,  while  only  G  object.  Three  of  the  38 
have  substituted  Gas  Enwies  for  steam  plant,  leaving  for  further  analysis 
tlie  information  supplied  by  the  remaining  3')  firms. 

Thirteen  firms  mainly  ascribe  their  success  in  pre\*enting  the  emission 
of  smoke,  to  ccneful  stoking. 

The  following  is  a  list  of  the  various  fuels  used,  supplied  by  the  3.) 
Hrms : — 

17  Firms  burn  Welsh  coal  onlv. 

1  Firm  burns  Welsh  coal  and  coke. 

2  Firms  bum  Welsh  coal  and  hard  steam  coal. 
1      Firm  burns  Welsh  coal  and  bituminous  nuts. 
1        ,,         „       Welsh  coal  and  anthracite. 

4     Firms  burn  anthracite  onlv. 

1      Finn  burns  anthracite  and  hard  steam  coal. 

1        „         „       anthracite,  coke  breeze  and  small  house  coal. 

4     Firms  burn  hard  steam  coal  onlv. 

1     Firm  burns  "good  small  coal.'' 

1        „         „       bituminous  coal. 

1        „         „      coke. 
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loO  The  Abatement  of  Smoke  in  Factories. 

Of  mechanical  devices  for  ecoaomising  fuel,  18  firms  supply  the 
following  information  of  the  results  of  their  experiments : — 

If  eeooomical. 

1  British  Fuel  Economiser.    ...  ...  ...       Yes. 

2  Martin's  Patent  Smoke  Consuming  Door.  „ 

1     Perforated  Furnace  Doors.  ...  ...         „     (fairly.) 

1     Richard's  Patent  for  Forced  Draught. 

1     Special  Mechanical  Device. 

1     Tubular  Fire  Bars,  supplying  heated  air  to 

back  of  bridge 
1     Edwin    Coles'   Furnace    Door.       Cuddy's 

Tubular  Bars Not  stated. 

1  Johnson's  Economiser  and  Smoke  Consumer       Slight  saving. 

2  Chain   Grate   Stoker.      (One,   not    successful   with    Electricity 

Generating  Stations,  the  other  not  running  long  enough  to 

form  an  opinion.) 
1     Induced  Draught     ...         ...         ...         ...       Yes. 

I     Steam  Blower  ...         ...         No. 

1     Automatic  Air  Louvres      ...         ...  ...       Very. 

1     Meldrum's  Forced  Draught  and  smoke  Pre- 

V\2Ulx?JL  •..  ...  ...  •••  •••  „ 

1     Meldrum's  Forced  Draught,        do.,         do.       Yes. 
1     Patent  Venetian  Fire  Bars  ...  ...       Elfifective    but    ex- 

travagant of  coal. 
1     Venetian  Rocking  Furnace  ...         ...       Saves  10  %  of  fuel. 

Two  firms  which  have  tried  various  mechanical  devices,  emphatically 
disclaim  any  benefit  derived  from  them,  and  support  the  evidence  of  other 
firms  in  favour  of  careful  stoking. 

Two  firms  ascribe  success  to  the  high  chimney-shaft  giving  an  excellent 
draught,  and  one  of  them,  in  addition,  to  the  fact  that  its  boilers  have 
been  "set"  with  large  flues. 

Une  firm  is  abandoning  mechanical  devices  in  connection  with  boilers 
and  steam  engines,  and  is  replacing  them  by  electrical  machinery,  in  the 
hope  of  effecting  an  economy. 

It  will  be  seen  from  these  replies  that  though  not  denying  the  efficacy 
of  many  mechanical  devices,  yet  the  general  consensus  of  opinion  favours 
skilled  and  careful  stoking  as  of  the  first  importance. 
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QUESTIONS. 

1.  What  description  of  fuel  do  you  burn,  Welsh,  bituminous  or  coke  ? 

2.  What  description  of  boiler  do  you  use  ? 

3.  What  mechanical  device  (if  any)  have  you  for  preventing  the  issue  of 

smoke  from  your  chimneys  ?  . 

4.  Do  you  find  the  use  of  such  apparatus  or  the  other  st«ps  you  have 

taken  economical  or  othenvisc  ? 

5.  Do  you  wish  your  communication  to  be  treated  as  confidential  ? 
G.    Any  other  information  or  remarks  ? 

Name  of  Pirm 

Address 
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THE    ABTIFICIAL    PRODUCTION    OF 

PERSISTENT    FOG. 

By  Tlie    JLoii.    IIOLTL.O    KUSSEIjUi,    ZSI.A.,    F.K.J^Iot.Soc. 

(fellow.) 


STANDING  on  the  summit  of  the  Malvern  Hills  early  on  a  fine  frosty 
morning,  clear  on  the  heights  and  with  stratus  at  a  much  lower 
tera])erature  on  the  plain  up  to  about  200  ft.,  one  may  see  here  and  there 
a  column  of  factory-smoke  rising  for  a  little  space  above  the  fogbank  and 
recoiling  into  the  cold  clond  from  wliich  it  had  for  a  moment  emerged. 
The  smoke,  warm  on  its  projection  into  the  outer  air,  and  lifted  by  hot 
gases,  is  able  to  penetrate  the  stratus,  but  is  quickly  cooled  by  contact 
with  it  and  by  radiation  into  the  sky,  and  so  takes  its  place  in  the 
recum])ent  horizontal  cloud,  condensing  vapour  upon  itself  and  slowly 
sinkinir. 

Soon,  however,  the  sun  pours  his  beams  on  the  surface  and  evajmrates 
the  droplets  of  water,  which  gain  more  heat  than  they  radiate,  and  the 
fog  continues  to  dissi])ate  from  above  downwards.  In  two  or  three  hours 
it  is  gone,  and  the  air  near  the  ground  becomes  warmer  than  the  layer 
above  it,  and  rises.  The  smoke  from  the  few  factorv-chimnevs  is  in- 
competent  to  arrest  appreciably  the  natural  [jrocess  of  evaporation  under 
the  thermal  work  of  the  sun's  rays. 

Now  take  another  situation  in  similar  weather,  and  scan  from 
Hampstead  Heath  or  the  Crystal  Palace  Water  Tower  the  expanse  over 
London.  From  (5.30  a.m.  onwards  a  huijje  evolution  of  dark  smoke 
proceeds,  not  only  from  hundreds  of  factory-chimneys,  l)ut  from  hundreds 
of  thousands  of  kitchens.  Smoke  penetrates  the  fog  through  and  tlirough* 
it  enters  particle  by  particle  into  contact  witli  existing  spherules  of  water, 
and,  owing  to  radiation  into  space,  adds  to  tlie  amount  and  darkness 
of  the  stratum  by  condensing  upon  itself  tlie  available  vapour  of  the 
saturated  mass.  Sulphurous  gases,  hydrocar])ons,  and  vapour  resulting 
from  combustion  contribute  to  the  mess  hatched  out  of  the  cold  cauldron 
of  the  London  Basin,  all  conspiring,  before  tlie  sun  rises,  to  defeat  his 
majestic  rule.    At  sunrise  the  whole  London  area,  cold,  becalmed,  shrouded^ 
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has,  up  to  200  ft.  or  higher,  a  cloud  of  water-particles  and  smoke-particles 
copiously  radiating  heat  to  the  stars  and  removing  it  from  the  air. 

The  growing  sun-power  of  the  early  hours  may  succeed  here  and  there 
ill  evaporating  au  unassociated  water-globule ;  it  fails  to  raise  or  carry  off 
a  smoke-particle,  or  a  combined  smoke  and  water  particle,  in  which  either 
the  soot  tenaciously  retains  the  moisture,  or,  possibly  in  some  cases,  the 
fog-globule  protects  itself  with  an  oily  skin.  The  water-particles  continue 
competent  to  nidiate  while  protectc^d  against  dissolution.  They  even  fail 
for  a  long  time  to  respimd  to  tlie  thermal  orchestra  which  beats  upon 
them,  and  which  would  call  them  to  break  up  and  stream  into  a  higher 
region,  for  they  radiate  strongly  upwards  while  defended  by  volumes  of 
obstructive  smoke  eastwards  from  the  nearly .  horizontal  rays,  already 
weakened  by  passage  through  many  miles  of  dusty  air  near  the  dewpoint. 
Sometimes  the  power  of  the  sun,  even  in  winter,  may  avail  to 
dissipate  a  real  London  fog,  but  in  typical  radiation  weather,  with  calm  and 
pertinacious  cold,  the  clearing  of  central  London  is  rare ;  and  with  a  very 
slight  breeze,  the  clearing  of  suburbs  to  leeward  is  rarer  still.  The  creation 
and  maintenance  of  a  London  fog  are  the  result  of  the  inability  of  the  lower 
air  to  rise.  It  is  only  during  the  conditions  which  give  rise  to  radiation 
fogs  that  both  wind  and  vertical  circulation  are  inhibited,  and  therefore 
it  is  only  on  these  occasions  that  the  air  in  the  streets  becomes  dense  with 
smoke.     We  are  cut  off  from  the  circulation  of  the  great  atmosphere. 

The  continual  rapid  growth  of  streets  and  houses  in  the  area  around 
the  London  of  1860  has  had  two  effects  on  London  fogs,  one  favourable 
to  their  augmentation,  the  other  (and,  1  think,  the  more  potent)  favour- 
able to  their  diminution.    While  the  new  houses  add  to  the  actual  amount 
of  smoke  in  the  air,  the  increase  to  a  very  important  degree  of  a  dried 
and  warmed  surface,  deprived  of  grass,  has  two  consequences  which  work 
against  the  production  of  dense  fogs.     First,  the  formation  of  ground-fog 
is  signally  hindered.     Li  old  days,  I  always  found  the  public  parks  to  be 
the  best  breeding-grounds  of  dense,  natural,  ground  fogs ;  and  these  fogs 
overflowing   into  the  streets,  would   there    somewhat   diminish   throucjh 
contact  with  warmer  surfaces  and  through  obstructed  radiation  towards 
the  skv.     Warmed  houses  are  in   themselves   unfavourable   to   stratus. 
Thus  suburban  London,  with  wide  areas  of  warm  dry  surfaces,  has  to  a 
great  extent  saved  central  London  from  the  fogs  which  grew  from  the 
open  grassy  surfaces  of  hills  and  marshes  which  formerly  surrounded  us. 
Secondly,  when  fogs  are  formed,  they  have  acquired  through  their  enor- 
mity, or  rather,  through  the  immensely  greater  quantity  of  heat  which 
they  contain,  the  faculty  of  automatically  setting  in  motion  the  machinery 
for  their  removaL 
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The  amount  of  heat  now  liberated  by  the  combustion  of  coal  and  gas 
within  Central  and  Greater  London  enables  it  to  accomplish  important 
effects  in  circulation.  The  temperature  of  Central  London  on  cold 
mornings  is  frequently  from  4  to  8  degrees  higher  than  the  tempera- 
ture of  places  ten  miles  outside  in  every  direction.  Consequently,  a 
regular  upflow  of  air,  gases,  smoke,  and  combustion-products  generally 
takes  place  on  every  calm  morning  without  fog,  and  on  many  calm 
mornings  with  fog ;  in  fact,  one  may,  I  think,  safely  say  on  nearly  every 
calm  and  fair  morning,  except  with  ground-fog  or  very  low  fog.  Then 
circulation  and  horizontal  inflow  from  the  country  follow.  And,  as  we 
have  seen,  dense  ground-fog  is  of  necessity  becoming  increasingly  rare  at 
nights,  owing  to  the  spread  of  warm  dry  surfaces  round  the  town.  In  the 
daytime,  even  twenty-five  years  ago,  I  noted  a  gentle  inflowing  current 
round  Central  London  in  a  dense  fog.  Thus  we  find  that  the  conditions 
favourable  to  severe  continuous  fogs  in  London  have  become  less  and  less 
likely  to  occur,  and  that  the  dark  radiating  stratum  of  fog  and  smoke  is 
frequently  now  raised  some  hundreds  of  feet  above  the  streets.  With  a 
slight  breeze  this  dirty  cloud  is  carried  to  the  country  and  descends  nearly 
to  the  ground  at  a  distance  of  ten  to  thirty  miles,  often  actually  increasing 
in  densit}'  as  it  cools. 

Yet  we  must  remember  that  a  spell  of  calm  radiation  weather,  with 
prevailing  great  cold  and  fog  in  the  country,  is  still  competent  to  produce 
very  dense,  persistent,  dark  fogs  in  London,  and  that  these  fogs  may  be 
destructive  to  human  life.  A  certain  intensity  of  radiation,  depending  on 
the  dryness  of  the  upper  air,  and  a  certain  depth  of  low  fog,  depending  on 
the  character  of  a  lower  current  and  the  degree  of  cooling  to  which  it  has 
been  subject,  will  enable  the  smoke  retained  near  the  ground  to  shut  out 
all  sunshine,  and  to  produce  a  sooty  stratum  noxious  almost  to  the  point 
of  suffocation. 

Conditions  have  not  occurred  for  some  years  past  which  allowed  the 
long  maintenance  of  the  worst,  the  most  life-endangering  fogs,  but  they 
are  sure  to  come  soon.  The  most  disastrous  in  my  experience  (and  I  have 
pursued  some  of  the  very  worst)  have  belonged  to  a  period  distinguished 
by  brilliant  weather  in  the  country,  or  else  to  persistent  radiation-fogs 
with  very  low  temperature  at  night.  The  darkest  days  in  London  have 
been  the  brightest  outside  the  town-influence.  Two  out  of  three  of  the 
darkest,  when  the  blackness  of  night  was  reached,  were  on  Sunday  and 
Christmas  Day,  so  that  factories  are  proved  not  to  be  the  chief  offenders. 
The  multiplication  of  dinners  explains  the  excess  of  fog  on  Sundays  in 
winter. 
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Wet  fogs,  clue  to  a  moist  general  air  and  to  conflict  of  currents  near 
the  ground,  and  not  to  radiation,  are  invariably  less  dense  in  London  than 
in  the  country.  When  the  trees  are  dripping  continuously,  London 
usually  gives  to  the  incomer  from  the  country  a  pleasant  surprise.  With 
a  cloud-canopy  overhead  the  smoke  is  not  retained  near  the  ground  and 
does  not  gather  moisture :  the  air  over  the  town  is  warmed  and  dried 
above  the  dewpoint. 

It  is  radiation  which  above  all  maintains  a  particular  London  fog.  Li 
several  previous  papers  I  have  recorded  facts  showing  that  fog  and  haze 
are  very  largely  dependent  on  different  currents  in  the  atmosphere. 
Increasing  cold,  calm,  and  radiation,  with  a  difference  of  winds,  shown  by 
high  and  low  clouds,  are  signs  which  ought  to  be  taken  as  warnings  that 
fog  may  easily  develop.  Conversely,  an  approximation  of  currents  leads 
to  the  dispersion  of  fog.  So  does  an  extension  not  only  of  visible  cloud 
but  of  a  moisture-laden  air  through  the  upper  strata,  between  the  middle 
cloud  and  the  upper  cirrus  level. 

Observations  made  in  Baden  some  years  ago  showed  that  during  anti- 
cyclones the  air  at  a  high  level  is  unusually  transparent.  And  a  large 
number  of  automatic  balloon  observations,  recently  classified,  testify  to  the 
uncommon  dryness  and  warmtli  of  the  upper  strata  over  areas  of  high 
pressure.  Conversely,  the  high  air  over  cyclones  is  moist  and  cold,  capable 
therefore  of  reflecting  the  warmth  of  the  earth,  and  preventing  rapid  loss 
by  terrestrial  radiation.     Hence  transparency  near  the  ground. 

It  has  been  suggested  that,  since  mere  combustion  results  in  the 
projection  of  a  very  large  volume  of  dust-laden  gases  into  the  air  of 
London,  and  since  vapour-precipitation  takes  place  only  on  solid  particles, 
many  of  which  are  microscopic,  therefore  we  shall  be  subject  in  London  to 
an  excess  of  fog,  whatever  the  fuel  which  may  be  burnt.  It  has  been 
argued  plausibly  that  the  very  fine  invisible  dust  i)roduced  in  countless 
millions  from  every  gas-jet,  will  be  competent,  no  less  than  the  smoke- 
particles  from  our  kitchen-chimneys,  to  maintain  the  excess  of  London  fogs. 

Now  I  do  not  know  that  theoretically  we  have  the  data  on  which  to 
disprove  this  proposition.  Fine,  invisible  dust  has  been  shown  in  the 
laboratory  to  be  capable  of  producing  fog  by  precipitation  of  vapour  on 
cooling.     The  dustless  bell- jar  remains  free  from  fog. 

On  the  other  hand,  we  have  the  overwhelming  evidence  of  experiments 
on  a  large  scale  against  it :  the  evidence  of  the  districts  of  anthracite 
coal,  of  towns  where  wood  is  burnt,  of  towns  where  oil  or  oil-gas  is  burnt, 
of  towns  where  charcoal  and  gas  are  burnt,  that  no  excess  of  fog  affects 
these  places.     In  an  excellent  test  case,  that  of  Pittsburg,  coal-smoke 
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caused  much  darkness  and  fog-cloud.  Then  coal  was  superseded  by  oil- 
gas,  which  freed  the  city  from  obscuration.  Then,  after  some  years,  I 
think,  coal  was  largely  used  again,  and  dark  fogs  recurred. 

The  mistake  of  imagining  artificial  fine  dust  to  be  a  fog-producer  like 
coal-smoke,  has  arisen  probably  from  leaving  out  of  consideration  the  fact 
that  the  lower  air  has  nearly  always  sufficient  natural  fine  dust  to  allow  of 
vapour-precipitation  in  favourable  conditions;  so  that  a  great  excess 
of  fine  artificial  dust  is  not  required  for  the  formation  of  a  stratus  cloud. 
Fog  forms  wherever  there  is  unusual  radiation,  calm  or  light  airs  of 
different  temperature,  saturation,  and  increasing  cold.  It  finds  points  of 
condensation  enough  in  the  neighbourhood  of  the  ground ;  and,  even  at 
great  heights,  clouds  follow  a  small  reduction  of  temperature  or  contact 
with  a  colder  current. 

But  the  smoke  of  sea-coal  has  additional  qualities  which  enable  it  to 
gather  and  retain  moisture,  and,  where  very  abundant,  to  prevent  the 
warminfj  of  the  earth  while  defending  its  own  mass  from  the  sun's  ravs. 
Lamp-black  or  soot  is  the  most  effective  of  i*adiators  and  absorbers  of 
heat.  And  we  have  above  all  to  remember  that  coal-smoke  makes  a  fog 
by  itself,  as  in  a  room,  while  gas  and  clear-burning  wood  make  no  visible  fog. 

A  dense  smoky  mist  would  be  produced  by  the  mere  conditions  which 
allow  the  natural  ground  fog  to  exist,  even  if  that  fog  weiv  removed. 
The  smoke  is  caught  and  retained  by  the  air  over  large  towns  as  com- 
pletely as  if  the  town  were  covered  by  a  roof  of  the  height  of  the  stratus, 
one  to  two  or  three  hundred  feet.  Imagine  a  room  twenty  feet  square 
and  two  hundred  feet  high,  into  which  a  coal  fire  poured  thick  smoke  for 
an  hour.  At  the  end  of  the  hour  the  air  throughout  this  tower  would  be 
choking  thick  with  smoky  particles ;  there  would  be  a  small  London  fog 
without  the  moisture,  and  a  brilliant  light  in  the  roof  would  hardly  pierce 
it.  No  doubt  the  proportion  of  smoke  to  air  in  the  open  spaces  and  least 
thickly  inhabited  parts  is  less  than  in  the  above  example.  But  the  height 
of  a  fog  is  often  less  than  two  hundred  feet,  and  the  number  of  hours  of 
thick  smoke  effusion  is  more  than  one.  Nearly  the  whole  of  the  products 
of  chimnevs,  after  two  oi*  three  hours  of  emission,  are  sometimes  roncen- 
trated  within  a  hundred  feet  of  the  ground.  If  the  gi'ound  has  been  very 
greatly  cliilled  by  previous  frost,  the  mass  of  lower  air,  moisture,  and 
smoke  clings  tenaciously,  like  water  under  oil,  to  the  neighbourhood  of  the 
earth,  so  that  beneath  a  clear  sky  the  combined  heat  of  the  sun  and  of  the 
combustion  products  of  thousands  of  Ions  of  coal  within  London  may  be 
incompetent  to  disperse  the  fog. 

When  there  is  no  fog  at  all,  but  a  clear  sky  before  sunrise  with  frosi^ 


Hon.  Rollo  Russell,  157 

as,  for  instance,  on  Nov.  21st,  1905,  the  smoke  may  remain  for  some  Iioiu*s 
in  the  streets  and  up  to  a  moderate  height,  making  the  sun  invisible  and 
the  air  unpleasant  to  breathe.  With  a  dense  fog,  the  smoke  is  more  con- 
centrated, and  the  efifects  more  severe. 

In  one  of  the  great  fogs  of  1880,  the  depth  of  the  stratum  (formed  by 
a  south  wind  moving  over  frozen  ground)  was  only  about  thirty  feet  in 
Belgravia  and  Knightsbridge,  and  the  density  was  such  that  drivers  could 
not  see  half  across  the  road.  This  was  a  rare  case ;  the  fog  was  white 
owing  to  the  escape  of  the  smoke  into  the  clear,  warm,  upper  air.  In  a 
similar  fog  early  one  April  at  Portsmouth,  extending  to  the  Isle  of  Wight, 
the  topmasts  of  steamers  were  in  sunshine,  but  the  captains  refused  to 
make  the  passage  during  the  whole  morning. 

These  are  clearly  not  fogs  artificially  generated  or  prolonged,  nor  can 
they  be  reduced.     But  they  are  naturally  not  of  long  duration. 

Dark  fogs  of  long  duration  are  preventable  simply  by  the  reduction  of 

the  visible  solid  impurities  cast  into  the  air  by  the  process  of  combustion. 

Good  results  are  obtainable  by  the  use  of  anthracite-coal,  gas,  or  wood,  by 

the  careful  combustion  of  ordinaiy  coal  (that  is,  by  good  stoking  in  proi)er 

grates  and  furnaces),  and  by  the  substitution  of  radiators  or  hot-water 

pipes  for  separate  fires  in  large  houses.     There  can  be  no  question  that 

this  last  system,  even  now,  in  the  big  hotels  and  clubs,  saves  a  great  deal 

of  trouble  and  dirt,  and  adds  greatly  to  comfort  by  abolishing  chilly  rooms 

with  their  sources  of  air-pollution.     But  many  of  the  kitchens  of  hotels 

and  clubs  are  among  the  worst  offenders  in  the  production  of  black  smoke. 

The  chief  problem  for  immediate  practical  purposes  is  the  preservation 

of  the   cheerful   open   fire   of    sitting-rooms,   including   many   kitchens, 

without  the  production  of  much  smoke.     Improvements  in  grates  and  a 

more  scientific   feeding   of  fires  by   housewives   and   housemaids  would 

lessen  the  nuisance  considerablv ;    but  scientific  training  seems  still  to  be  a 

long  way  off  from  the  purview  of  the  directors  of   education.     At  this 

moment,  however,  I  see  a  programme  of  the  Education  Committee  of  the 

Surrey  County  Council  which  opens  up  a  vista  of  practical  training  for 

domestic  utility,  with  a  proper  regard  for  personal   and  general  welfare. 

Although  civilization  has  existed  for  thousands  of  years,  we  of  Western 

Europe  have  hitherto  almost  wholly  neglected  the  science  of  the  amenity 

of  daily  life,  and  scarcely  a  child  is  taught  how  to  feed  economically, 

and  therefore   with   most  ])enefit,    either   its   own   body  or  a   coal-fire. 

Kegard  for  neighbours  and  for  the  whole  community,  as  well  as  for  the 

productive  work  of  the  family,  would  counteract  the  present  wastefulness 

which  we  see  in  all  directions,  and  even  among  the  poor. 
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A  combination  of  the  close  stove  and  open  fire,  has  great  advantages. 
The  close  stove  warms  a  room  at  least  one-sixth  more  per  pound  of  coal 
than  the  open  fire  of  the  best  construction,  and  is  capable  of  burning 
anthracite  easily,  a  fuel  which  gives  one-eighth  more  heat  than  ordinary- 
house-coal. 

Possibly  the  more  general  introduction  of  heating  gas  may  precede 
the  extension  of  house-science  to  the  schools.  Gas  has  the  advantage 
over  coal  of  being  always  obtainable  without  trouble,  and  without  the 
heavy  traffic  of  coal- wagons,  which  add  to  the  blocking  and  wearing  of 
streets.  More  general  cooking  I)y  gas  is  already  beginning  to  purify  the 
London  air  from  the  domestic  side,  and  the  legally  enforced  improvement 
in  factory  smoke  consumption  has  had  a  decided  effect. 

It  has  not  been  sufficiently  realized  that  by  far  the  greatest  volume  of 
dense  smoke  is  produced  by  the  ordinary  way  of  lighting  fires,  during  the 
first  hour  of  ignition.  If  the  coal  could  be  made  to  kindle  without  dense 
smoke,  London  fogs  would  be  deprived  of  their  worst  qualities.  At  forty 
miles  distance  from  London  the  smoke  brought  to  the  country  by  the 
wind  is  much  more  dense  in  the  first  hour  of  arrival  than  later.  It 
represents  the  hour  of  kindling. 

The  additional  sun-warmth  obtainable  by  the  diminution  of  dark 
smoke  may  be  inferred  from  the  statistics  which  show  that  in  winter 
London  has  less  than  half  the  bright  sunshine  of  inland  stations,  and 
little  more  than  one-third  of  the  sunshine  of  stations  on  the  south  coast. 

The  average  daily  consumption  of  coal  in  London  on  cold  days  in 
winter  is  about  ."iOjOOO  tons.  We  may  take  10,000  tons  off  this  amount  to 
allow  for  the  heat  converted  into  other  forms  of  energy. 

The  experiments  of  Fabre  and  Silbermann  showed  that  the  consump- 
tion of  I  lb.  of  coal  produces  heat  sufficient  to  raise  nearly  8,000  lbs, 
of  water  1°  C,  or,  I  suppose,  roughly,  to  raise  80  lbs.  of  water  from  the 
fi'eezing  to  the  boiling  point.  The  burning  of  40,000  tons  on  a  winter 
day  in  London  is  thus  sufficient  to  heat  3,200,000  tons  of  water  from 
0^  to  100°  C.  Thus  a  lake  1  ft.  deep  and  with  sides  If  miles  long, 
occupying  2,500  acres,  would  be  heated  from  0°  to  100^  C. 

Otherwise  stated,  and  more  to  the  purpose,  1  lb.  of  coal  would  heat 
396,000  cubic  feet  of  air  at  the  ordinary  temperature  1°  C. ;  1  ton  of  coal 
would  heat  887,488,000  cubic  feet  1^  C. ;  and  40,000  tons  would  heat 
35,499,520,000,000  cubic  feet  l""  C.  Roughly,  this  quantity  of  air  warmed 
1^  C,  or  1*8°  F.,  occupies  a  space  equal  to  that  contained  in  a  layer 
1  ft.  deep  and  1,140  miles  square,  or  equal  to  a  layer  10,000  ft  deep  and 
eleven  miles  in  the  side  square.     Or  a  layer  5,000  feet  deep  and  eleven 
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miles  square,  that  is  121  square  miles,  would  be  raised  2^  C.  or  3*6  F.  This 
area,  I  think,  nearly  corresponds  with  the  area  of  London.  Thus,  during 
one  hour,  about  j^^^th  of  the  time  during  which  fires  are  alight,  a  layer 
of  312  ft.  deep  would  be  heated  2°  C.  Half  of  this  rise  may  be  deducted 
for  the  heat  used  in  warming  the  interior  of  buildings,  and  in  other 
ways,  so  that  we  may  safely  take  hlO  ft.  as  the  depth  of  the  layer 
which  would  be  heated  2°  C.  in  one  hour.  But  the  effect  would 
really  be  greater,  on  account  of  the  permanently  higher  temperature 
of  the  house-  and  ground-surfaces  in  London,  probably  at  least  3°,  in 
winter  months,  above  the  ground  surface  temperature  in  the  country. 
A  comparison  of  the  temperature  at  Old  Street  with  the  temperatures 
in  the  neighbouring  country,  as  recorded  in  the  Meteorological  Tables 
for  the  last  three  months  of  11)04,  shows  an  excess  of  2  to  4  or  even 
'>  degrees  on  cold  mornings  at  0  a.m.  Moreover,  the  very  large  emission 
of  vapour  in  combustion  increases  the  lightness  of  the  lower  air. 

Owing  to  the  unequal  distribution  of  houses  and  chimneys,  and  to 
large  open  spaces,  the  probable  actual  effect  in  moderate  fogs  w'ould  be 
that  gentle  up-draught  columns  of  air  and  smoke  would  form  over  many 
separate  places,  in  the  manner  of  the  invisible  columns  of  smoke  which 
create  cumulus  clouds.  Thus  part  of  the  fog  would  often  be  carried  up 
and  awav. 

In  dense,  low  fogs,  with  very  rapid  radiation  to  a  clear  sky,  the  loss  of 
heat  by  the  smoke  and  warmed  air  would  be  too  quick  to  allow  of  the 
ascent  of  quantities  of  warmed  air,  and  the  fog  would  remain  dense  in  a 
calm  atmosphere  throughout  the  day.  When  the  layer  of  clear  air  above 
the  fog  is  five  to  eight  degrees  warmer  than  the  stratus,  as  it  often  is, 
there  is  obviously  no  ascensional  energy  available  to  remove  the  fog. 

In  some  cases,  with  a  layer  of  cold  air,  or  a  very  low  stationary  cloud 
a  few  hundred  feet  above  us,  the  smoke  and  warmed  air  would  ascend  to  a 
level  somewhat  higher  than  the  top  of  St.  Paul's,  and  would  then  be 
caught  by  the  cold  stratum,  causing  great  darkness  over  the  city.  This 
condition  is  becoming  more  frequent  in  London. 

We  must  still  expect  the  maxima  of  cold  fogs  to  coincide  with  the' 
maxima  of  smoke-retention,  involving  danger  to  health  and  life,  although 
the  frequency  of  moderate  smoky  fogs  seems  likely  to  diminish. 

The  most  important  immediate  problem  requiring  solution  is  the  easy 
kindling  of  fires  with  little  smoke  and  careful  stoking,  and  economy  in 
fuel  of  the  right  sort. 
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ON    THE 

DESTBUCTIVE     EFFECT    OF     SM0E:E 

IN    KELATION    TO    PLANT    LIFE. 

By    ARTHUR     RIOG^. 

Member  of  Councilj  Royal  Botatm  Society  of  London. 


THE  joint  Committee  of  the  Coal  Smoke  Abatement  Society  and  The 
Royal  Sanitary  Institute,  having  requested  that  some  representative 
of  the  Royal  Botanic  Society  should  read  a  paper  at  the  forthcoming 
Conference  on  the  above  subject,  the  Council  of  the  Royal  Bot'anic 
Society  have  requested  me  to  perform  this  part,  and  I  trust  to  be  able  to 
add  something  of  interest  to  your  proceedings. 

The  subject  arose  out  of  remarks  in  the  Westminster  Gazette  on  the  evil 
consequences  of  black  smoke  to  the  plants  belonging  to  the  Royal  Botanic 
Society.  It  has,  however,  been  again  and  again  before  the  Society,  and  no 
further  back  than  1880  Mr.  Sowerby  says:  "Plants  cultivated  in  London 
suffer  at  all  times  and  seasons  more  or  less  from  the  dull  atmosphere, 
charged  as  it  is  with  smoke,  and  the  unprecedented  amount  (in  tlanuary, 
1880)  and  duration  of  soot-charged  fog  which  during  many  consecutive 
days  hung  over  the  Gardens,  prevented  the  sun's  light  from  reaching  the 
plants,  and  thus  retarded  their  healthy  development.  In  some  cases  flower 
buds  have  fallen,  without  coming  to  maturity ;  in  others  unnatural  and 
«ickly  growth  has  been  the  result,  and  this  especially  at  the  gi'eenhouses, 
the  lower  natural  temperature  of  the  open  garden  keeping  the  plants  and 
trees  generally  in  a  state  of  sleep  or  rest,  in  which  the  action  of  light  is 
*  not  so  essential  to  their  vitality." 

So  far  as  London  is  concerned,  there  seems  to  have  been  no  appreciable 
improvement  or  reduction  in  the  number  of  its  fogs,  or  their  density, 
during  the  25  years  since  that  complaint  was  written,  and  the  evergreens, 
with  other  plants,  are  still  crusted  as  thickly  as  ever  with  a  black  slimy 
product  which  comes  down  as  fog.  So  damaging  is  this  mud  to  the 
plants,  that  it  becomes  necessary  to  keep  washing  their  leaves,  and  it  may 
be  taken  as  a  general  rule  that  a  London  garden  costs  twice  as  much  as  a 
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country  garden  of  the  same  size,  and  this  is  entirely  due  to  fogs  and  their 
constant  companion  smoke.  Indeed,  it  is  noticeable  that  West  End 
gardens  lose  much  of  their  due  amount  of  sunshine  owing  to  the  pall  of 
smoke  (even  when  there  is  no  fog)  that  sunlight  cannot  penetrate,  until 
high  noon  has  passed,  and  the  afternoons  in  West  End  gardens  get  far 
the  largest  amount  of  life-giving  sunlight. 

In  considering  the  evil  effects  of  coal-gas,  when  burnt,  upon  the  life  of 
plants,  and  no  doubt  of  animals  also,  it  should  be  remembered  that  the 
carljon  produced  by  imperfect  combustion  does  no  direct  or  poisonous 
harm,  but  it  closes  up  the  pores  of  the  leaves  and  prevents  the  perfor- 
mance of  their  proper  functions. 

As  there  is  much  sulphuric  acid  in  the  substance  of  the  fog,  it  follows 
that  a  poisonous  action  takes  place,  whereby  plants  are  greatly  injured  :  it 
is,  therefore,  very  desirable  that  there  should  occasionally  be  a  good  top 
dressing  of  the  waste  plaster  of  houses  and  ceilings,  being  pulled  down,  or 
lime  where  this  cannot  be  got.  This  applies  to  window-box  gardens,  and 
to  gardens  of  every  size.  Those  plants  which  flower  near  the  ground, 
such  as  pansies,  suffer  most  from  the  poisonous  surface  of  the  ground,  and 
no  plants  can  be  found  which  are  in  any  way  the  better  for  the  conditions 
under  which  they  have  to  grow  in  a  London  garden. 

In  order  to  get  some  idea  of  the  amount  of  smoke  or  other  items  which 
fall  upon  the  leaves  of  an  evergreen  plant  (the  aucuba),  a  quantity  has 
been  gathered  and  carefully  washed.  The  difference  in  appearance  of 
washed  and  unwashed  leaves  shows  the  extent  of  this  evil,  and  it  is  no 
wonder  that  such  a  deposit  damages  the  plants  that  carry  on  a  precarious 
existence  in  a  London  garden.  The  general  consistency  of  the  mud-laden 
water  approximates  if  it  does  not  exceed  that  of  ink. 

In  order  to  learn  which  plants  or  trees  can  live  or  cannot  live  in 
London,  as  compared  with  a  different  climate,  namely,  that  of  his  estate 
in  Ireland,  Mr.  Marlay  has  been  making,  during  many  years  past,  a  series 
of  experiments,  and  the  results  he  has  most  kindly  supplied  to  the  author, 
who  has  thus  been  enabled  to  publish  an  extremely  interesting  comparison. 
It  is  curious  to  note  that  some  plants,  as  for  example  the  white  oak 
(Quercus  alba),  will  flourish  in  Regent's  Park  better  than  in  Ireland, 
where  it  enjoys  apparently  the  finest  conditions. 

It  must  be  remembered  that  London  has  variations  of  climate  and 

more  than  one  soil,  and  that  fogs,  into  which  soot  and   sulphur   largely 

enter,   are    prevalent    during    a  great   part    of    the    year,       Of    trees 

generally,  especially  deciduous  ones,  such  as  the  plane,  several  forms  of 

acer,  poplar  and  birch,  will  live  fairly  well  in  London  atmosphere.     The 
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scarlut  oak,  introduced  by  Mr.  Marlay,  lias  surprised  him  by  its  success 
up  to  the  present. 

In  regard  to  common  wild  flowers,  we  must  not  expect  to  grow  these 
with  the  same  amount  of  success  as  we  can  do  iu  a  purer  air. 

Most  evergreen  shrubs  are  very  doubtful,  and  the  pine  tribe  may 
be  given  up.  Some  evergreens  will  thrive  well  for  a  certain  time,  the 
aucuba  and  broad-leaved  holly  being  the  best ;  others  will  struggle  on 
like  the  yew  and  box,  for  varying  periods,  but  are  of  no  use  except  in 
carefully  tended  ffiirdens. 

Fruit-trees  might  be  tried  in  London  on  a  more  extended  scale  than 
at  present.  The  experimental  garden  belonging  to  the  Royal  Botanic 
Society  shows  very  interesting  examples  of  vegetable  and  fruit  growth. 

In  conclusion,  it  can  be  taken  as  a  general  rule  that  all  trees  or  plants 
with  smooth  leaves  can  better  resist  the  action  of  foffs  than  those  with 
rough  or  hairy  leaves,  such  as  the  foxglove,  salvia,  and  common  primrose. 
These  and  others  of  their  class  suffer  the  most  injury. 

So  far  as  plants  under  glass  are  concerned,  similar  conditions  prevail, 
affecting  such  plants  as,  for  instance,  the  Chinese  primula  and  cineraria. 

In  all  eases,  however,  it  is  necessary  to  keep  the  glass  clean  by 
washing  after  the  occurrence  of  fog. 
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AIMS   AND   WORK  OF    THE    HAMBUBG 
SMOKE    ABATEMENT    SOCIETY. 

By    JOHN    rj.    C.     KIERSIIATV^.     F.I.C. 


NEARLY  everj'oiie  agrees  that  smoke  means  loss  of  money  both  to  the 
individual  producing  it  and  to  the  individual  whose  house,  lands, 
}X)ssessions,  or  person  are  damaged  and  blackened  by  its  later  descent  in 
the  form  of  smuts,  sulphurous  vapour,  and  black  fog.  There  is,  conse- 
quently, no  need  to  discuss  the  health  or  economic  side  of  the  smoke 
problem.  What  we  have  gathered  here  to  discuss  is  the  more  practical 
aiid  useful  question,  to  what  extent  is  smoke-abatement  possible  naiVy 
both  as  regards  the  manufacturing  and  domestic  use  of  coal  ?  To-day  we 
(leal  with  the  subject  of  Factor ii  and  Trade  Smoke.  I  am  not  exaggerating 
when  I  state  that  four-fifths  of  this  is  produced  by  the  unscientific 
conditions  under  which  coal  is  used  in  the  furnaces  of  boilers  and  other 
heating  appliances. 

The  recently  published  Report  of  the  Royal  Commission  upon  our  coal- 
supplies,  contained  the  startling  statement  that  of  the  150  million  tons  of 
coal  use<l  annually  in  this  country,  an  economy  of  from  40  to  GO  million 
tons,  or  over  33  per  cent.,  was  possible  by  greater  attention  to  the 
scientific  principles  of  fuel-combustion.  The  Commissioners  also  stated 
that  about  52  millions  of  toiis  of  coal  were  used  annuallv  for  steam- 
raising  pur})Oses,  and  that  the  average  consumption  per  h.-p.  hr.  was 
about  5  lbs.  When  one  compares  with  this  figure  the  actually  recorded 
consumption  of  1*3  lbs.*  per  h.-p.  hr.  for  marine  engines,  one  sees  what 
an  enormous  waste  of  fuel  is  now  occurring,  and  what  scope  there  is  for 
the  organized  attempt  now  being  made  to  obtain  a  more  scientific  use  of 
fuel  in  our  manufacturing  industries.  This  paper  will  deal  with  a  prac- 
tical branch  of  the  subject: — namely,  the  methods  of  voluntary  supervision 
and  control  adopted  in  Hamburg  for  obtaining  greater  efficiency  and  less 
smoke  from  the  factorv-boiler  installations  in  that  city. 

It  is  somewhat  striking  that  this  example  of  what  can  be  achieved  by 
voluntary  efiFort,  should  come  to  us  from  Germany,  the  land  of  bureaucracy 

♦  83.  Saxonia  trials  in  1002. 
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and  State  control.  The  Hamburg  Verein  fur  Feuerungs-betrieb  und  Rauch- 
bekCimpfung  is,  however,  an  entirely  voluntary  organization  of  steam-users, 
and  its  members  are  onlv  bound  toorether  bv  the  common  desire  to  obtain 
greater  efficiency  and  less  smoke  from  their  steam-raising  plant.  The 
Society  has  now  been  in  existence  three  and  a  quarter  years,  and  the 
following  account  of  its  organization,  aims  and  work  is  drawn  from  an 
explanatory  pamphlet  and  from  the  two  annual  reports  which  have  been 
issued  since  its  inauguration  in  October,  1902. 

The  work  of  the  Society  is  controlled  by  a  committee  of  six  to  nine 
members,  elected  annually.  The  technical  and  scientific  work  is  under- 
tiiken  by  the  staff  of  experts  retained  by  the  Society  for  this  special  work. 
At  the  date  of  the  last  report  this  staff  consisted  of  a  chief  engineer,  two 
assistant  engineers,  two  instructors  for  firemen,  and  one  clerk,  while  for 
special  steam-i*aising  and  other  trials,  three  additional  assistant^  had  also 
been  employed.  The  chief  engineer  attends  the  committee  meetings  and 
takes  part  in  the  discussions  relating  to  the  work  of  the  Society.  The 
funds  of  the  Society  are  drawn  from  three  sources : — From  the  annual 
subscriptions  of  its  members ;  from  payment  for  special  work  and  reports 
for  its  members ;  from  payments  for  outside  work. 

The  Society  is  thus  entirely  self-supporting,  and  its  success  is  depend- 
ent upon  the  value  of  the  return  it  makes  to  its  members  for  their 
contributions  and  fees.  It  is  therefore  gratifying  to  note  that  the  mem- 
bership shows  steady  growth.  Starting  with  a  few  members  in  October, 
1902,  the  register  contained  60  firms  and  249  boilers  at  the  end  of 
September,  1903,  and  fifteen  months  later  these  had  increased  to  115 
firms  and  351  boilers.  The  report  for  the  year  1905  is  not  yet  published, 
but  I  am  informed  by  the  chief  engineer  that  the  membership  is  now  150, 
with  420  boilers  under  their  control. 

The  objects  of  the  Society,  as  set  forth  in  the  rules,  are  the  attainment 
of  the  highest  possible  efficiency  from  the  heating  and  boiler  plants  of  its 
members,  with  the  least  possible  emission  of  sftioke.  To  this  end,  regular 
examination  of  these  plants  and  of  the  methods  of  working  them  is  under- 
taken by  the  expert  staff  of  the  Society,  and  suggestions  are  made  for 
improvements  when  such  are  required.  The  education  and  control  of  the 
firemen  in  the  proper  performance  of  their  duties,  are  also  undertaken  by 
the  fireman-instructors  on  the  staff  of  the  Society.  Comparative  tests  of 
fuel,  and  tests  of  smoke-prevention  and  other  appliances  of  a  similar 
chsiracter,  are  also  carried  out  by  the  expert  staff,  and  the  results  are 
circulated  amongst  the  meml>ers  of  the  Society. 

Members  of  the  Society  can  demand  that  their  boiler  or  heating  plant 
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shall  be  regularly  inspected,  and  that  its  working  shall  be  tested  and 
reported  on,  at  least  three  times  a  year.  They  have  also  the  right  to 
consult  the  chief  engineer  of  the  So(uety  regarding  improvements  and 
alterations  in  the  design  and  working  of  their  plant. 

They  on  their  side  are  bound  to  allow  the  chief  engineer  and  other 
members  of  his  staff  free  access  to  their  heating  and  boiler  plant  at  all 
times,  and  are  bound  to  make  the  necessary  provisions  for  conducting  the 
tests.  They  are  also  required  to  carry  out  the  suggestions  made  for  im- 
proving the  efficiency  of  the  plant,  especially  as  regards  the  abatement  of 
tmoke^  and  to  submit  to  the  chief  engineer  all  plans  for  extension  of  the 
plant,  or  for  change  in  the  methods  of  work. 

Each  boiler  or  heating  plant,  when  brought  under  the  control  of  the 
expert  staflF  of  the  Society,  is  tested  at  the  earliest  possible  date,  and  a 
written  report  upon  the  results  of  the  examination  is  submitted  to  the 
owner.  Should  the  firing  have  proved  inefficient,  one  of  the  firemen  in- 
structors is  sent  to  the  works  to  give  practical  instruction  to  the  firemen 
employed  there,  and  tests  of  the  plant  are  made  at  intervals  until  this 
fault  is  remedied.     Defects  in  design  are  similarly  dealt  with. 

The  annual  subscription  to  the  Society  for  members  without  any 
boiler  or  heating  plant,  is  20  marks  (£1).  Members  having  boilers  or 
fumaces  which  they  desire  to  place  under  the  control  of  the  experts  of 
the  Society,  pay  a  further  20  marks  annually  for  each  boiler  or  furnace. 

The  extra  charges  for  tests  and  reports  are  based  upon  the  time  spent 
upon  them  and  the  number  of  experts  employed.  Engineers  are  charged 
for  at  the  rate  of  20  marks  per  day,  and  firemen-instructors  at  5  marks  per 
day.  Special  reports  upon  patented  appliances  are  charged  for  at  the 
customary  rates ;  members  receive  a  special  discount  of  30  per  cent,  on 
these,  as  compared  with  outsiders. 

Turning  to  the  work  of  the  Society  as  set  forth  in  1  he  two  voluminous 
reports  which  have  been  issued,  one  finds  that  the  greatest  stress  is  laid 
upon  the  improved  efficiency  obtained  by  the  instruction  of  firemen  in  the 
proper  performance  of  their  duties.  This  corroborates  the  view  held  by 
uiany  authorities  in  this  country,  that  improper  methods  of  firing  are 
largely  responsible  for  the  smoke-problem.  Up  to  October  1st,  1903, 
120  firemen  had  been  specially  trained  by  the  officers  of  the  Society,  and 
hy  Deceml>er,  1904,  this  total  had  been  increased  to  300.  As  evidence  of 
the  loss  in  efficiency  of  steam-raising  plants,  due  to  this  one  cause  alone, 
the  following  figures  are  given  in  the  earlier  report : — 

Thermal  efficiency,  with  the  regular  but  untrained  stokers     66'G  per  cent. 
Thermal  efficiency  of  same  plant,  with  trained  stokers    ...     72*7        „ 
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In  the  plant  wliere  these  tests  were  made,  this  loss  of  6*1  per  cent,  in 
the  fuel-efficiency  represented  a  loss  of  348.  per  day,  or  £10  per  week  of 
144  hours.  In  another  test  the  loss  due  to  the  use  of  untrained  stokers 
rose  to  16'1  per  cent.,  the  thermal  efficiency  being  increased  from  66'8  per 
cent,  to  82*9  per  cent.,  by  mere  change  of  the  firemen  working  the  plant. 

In  this  connection  the  engineer  of  the  Hamburg  Society  wisely  empha- 
sises the  fact  that  the  attempt  at  smoke-abatement  by  untrained  stokers, 
without  scientific  supervision,  generally  ends  in  failure ;  for  their  plan  is 
simply  to  allow  air  in  enormous  excess  to  flow  through  the  furnaces,  which 
means  great  losses  due  to  the  heat  passing  away  up  the  chimney,  and  high 
fuel-costs  per  pound  of  water  evaporated.  The  highest  tests  given  in  these 
reports  show  heat  losses  from  this  cause  amounting  to  27*4  per  cent.,  or 
over  one-fourth  of  the  heat-value  of  the  fuel  burnt. 

The  other  branch  of  the  Society's  work  (namely,  alteration  in  the 
design  and  methods  of  working  of  the  plants  imder  their  charge)  is  also 
dealt  with  in  these  two  reports,  and  the  following  shows  the  improvements 
obtained  by  the  systematic  and  scientific  control  inaugurated  by  the 
Society,  in  place  of  the  haphazard  and  rule-of -thumb  methods  which  had 
preceded  this,  in  the  boiler-i)lants  dealt  with : — 

Heat  Loss  in  Chimney  Gases. 
/  First  test  ...  25*6  per  cent. 
Plant  Xo,   7,  consisting  of  five   Lancatihire  J  Second  „    ...  16*6  „ 

boilers        '  j  Third     „    ...  19-3 

V  Fourth 18-0 


„  ...       O-V-F     V  „ 


The  saving  here  represented  11*9  j)er  cent,  on  tlie  fuel  actually  used. 

I  First  test  ...  20*0  per  cent 
Second  „    ...  10*7         „ 
Third    „    ...  12*0         „ 


Fourth  „    ...  11*4         „ 


The  saving  here  represented  13'2  per  cent,  on  the  fuel  actually  used. 

Plant   Xo.   J,   consisting   of  two   loater-tube  f  First  test  ...  19*8  per  cent. 

boilers  [  Second  „    ...  12*2         „ 

The  saving  here  rei)resented  9*7  per  cent,  on  the  fuel  actually  used. 
Plant   Xo.  4j  consisting  of  one  marine-tijpe  f  First  test  ...  19*6  per  cent. 


boiler 


Second  „    ...    7*9 


n 


The  saving  here  represented  17*4  per  cent,  on  the  fuel  actually  used. 
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In  these  t«st-results,  the  first  represents  the  original  trial  under  the 
ordinary  conditions  of  working ;  the  second  represents  the  results  obtained 
when  the  plant  had  been  altered  on  scientific  lines  and  was  worked  by 
the  expert  staff  of  the  Society ;  while  3  and  4  represent  the  results  ob- 
tained at  some  later  date,  when  the  plant  was  again  under  the  control  of 
the  ordinarv  stokers  and  boiler  engineer  attached  to  the  works.  The 
efficiency  in  this  case  had  fallen  back  slightly,  as  might  be  expected,  but 
was  still  much  better  than  in  the  original  test. 

Limit  of  space  will  not  allow  more  detailed  figures  of  tests  to  be  given 
from  the  two  reports  of  the  Hamburg  Society,  and  those  interested  are 
referred  to  the  original  pamphlets.  The  following  summary  from  the 
Report  for  the  year  1904  will  show,  however,  the  activity  of  the  new 
organization : — 

During  the  fourteen  months  ending  December  31st,  1904,  32  instal- 
lations were  submitted  to  the  first  thorough  examination  and  test,  and  71 
firemen  received  instruction  in  their  duties  at  these  plants  for  a  period  of 
175  days.  74  installations  were  visited  for  the  second,  third  and  fourth 
time,  and  in  connection  with  these  visits  190  tests  were  made,  as  a  check 
upon  their  continued  good  working.  The  number  of  reports  issued  from 
the  central  office  in  connection  with  these  and  other  tests  was  226. 

As  a  proof  of  the  position  which  the  Society  has  attained  in  Hamburg 
and  Germany,  it  may  be  stated  that  a  sum  of  £300  was  granted  to  it 
in  1903,  in  order  to  carry  out  some  special  steam-raising  trials,  and  a 
central  model  boiler  installation  was  erected  in  Hamburg  for  this  work. 
One  hundred  and  thirty  complete  steam-raising  trials  have  been  made  at 
this  model  boiler  plant  during  1904,  and  the  results  obtained  are  to  be 
circulated  amongst  the  members  of  the  Society  in  a  special  report.  A 
summary  of  the  results  of  these  trials  is  contained  in  the  report  for  the 
year  ending  December  31st,  1904. 

The  practical  lesson  which  we  in  this  country  may  learn  from  the 
above  account  of  the  work  of  the  Hamburg  Society,  is,  I  think,  that  the 
smoke-problem  is  to  be  solved,  like  many  another  problem,  by  application 
of  that  old  English  method  of  self  help^  which  is  now  sadly  out  of  fashion. 
Manufacturers,  and  fuel-users  generally,  in  this  country,  must  be 
taught  that  the  emission  of  black  smoke  is  largely  preventable,  and  that 
the  smokeless  combustion  of  fuel  promotes  economy^  when  carried  out 
under  proper  supervision.  It  is  for  this  reason  that  the  writer  has  given 
instances  from  the  annual  reports  of  the  Hambm'g  Society  to  prove  the 
saving  in  fuel-consumption  which  results  from  the  working  of  steam-boiler 
plants  on  scientific  lines,  with  properly  trained  stokers. 
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What  is  wanted  in  this  country  is  some  society  or  organization  which 
will  provide  fuel-users  with  the  technical  advice  and  oversight  required 
for  obtaining  the  smokeless  combustion  of  fuel  in  their  own  works.  The 
Hamburg  Society,  in  the  author's  opinion,  is  such  an  organization,  since 
it  is  showing  manufacturers  how  to  combine  together  to  attack  the  evil 
at  its  source,  namely,  the  boiler  and  heating  installations  in  their  own 
works.  It  would  be  well  if  similar  societies  were  started  in  every  large 
centre  of  manufacturing  industry  in  this  country.  The  writer,  as  foreign 
corresponding  member  of  the  Hamburg  Society,  will  be  pleased  to  give  all 
the  information  in  his  power,  relating  to  the  organization  and  work  of  the 
Society  which  he  represents  here  to-day,  and  of  which  he  has  given  a  brief 
account  in  this  paper. 
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ON    PRECAUTIONS    NECESSARY   FOR 
MAKING    RELIABLE    OBSERVATIONS 

ON    SMOKE    DENSITIES. 

By    JOSEPH    W.     I^OVIBOND. 


IN  dealing  with  the  nuisances  arising  from  the  consumption  of  fuel, 
the  subject  naturally  falls  into  two  divisions,  the  avoidable  and  the 
unavoidable ;  in  reference  to  the  former  I  was  asked  bv  the  Coal  Smoke 
Abatement  Society  to  design  an  instrument  capable  of  measuring  and 
recording  tlie  density  of  smoke  as  it  issued  from  chimneys. 

In  designing  such  an  instrument  certain  conditions  must  be  complied 
with  to  make  the  readings  reliable,  namely: — All  observations  must  be 
made  under  similar  conditions.  The  light  used  for  comparisons  must  be 
uniform  in  character.  In  the  scale  of  standards  used  for  matching,  the 
di\-isions  must  be  equal,  and  the  unit  recoverable. 

It  will  be  shown  how  these  requirements  are  met,  whilst  describing  tlie 
instrument,  after  considering  the  principles  on  which  it  is  founded. 

The  foundation  rests  on  the  Tintometer  equivalent  colour-scales, 
which  have  the  power  of  matching  and  recording  in  quantitative  terms 
the  colour-sensation  excited  by  any  substance. 

Under  this  system  the  most  complex  colour  can  be  qualitatively 
described  by  means  of  two  colour-terms  and  one  light-term,  and  when 
these  are  associated  with  their  unit- values  of  intensity,  the  description 
Womes  quantitative. 

The  order  in  which  two  colour-terms  are  associated  is  natural  and 
invariable,  they  are  always  adjacent  in  their  spectrum-order,  red  and 
violet  being  conrfdered  adjacent  for  this  purpose. 

The  light-term  is  one  of  degree,  representing  a  definite  degree  of 
luminosity  between  the  extremes  of  the  white  light  used  for  comparison 
and  its  total  absorption. 

The  equivalent  colour-scales  are  correlated  to  some  chemical  colour- 
constants,  and  therefore  have  a  physical  basis  by  means  of  which  their 
troth  can   be  tested.     They  have  been  adopted  by  some  international 
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societies,  and  are  used  in  many  industries ;  a  detailed  description  of  their 
construction  is  given  in  my  new  work  on  "  Colour  Phenomena." 

The  photographic  energy  of  the  colour-rays,  sepai*ated  by  the  standards, 
w;is  shown  in  a  negative,  taken  from  a  screen  made  up  of  the  glass 
standard-colours  ;  the  light  used  was  equal  to  the  absorptive  value  of  the 
glasses,  therefore  the  separated  rays  were  free  from  the  admixture  of 
white  light. 

In  the  past  some  uncertainty  has  existed  concerning  the  relation  of 
colour-increase  to  density- increase,  some  considering  that  they  were  in 
direct  ratio,  but  up  to  the  present  no  such  instance  has  been  found,  and  it 
may  be  accepted  that  each  substance  or  condition  of  substance  has  a  rate 
specific  to  itself,  which  when  once  established  can  be  tabulated  and 
charted  in  curves  furnishing  a  means  of  identifying  that  substance  or  con- 
dition of  substance  in  future.  The  difference  between  the  curves  of  the 
direct  rate  theory  and  those  of  the  specific  rate  obtained  by  actual  measure- 
ment were  shown  side  by  side  on  a  chart,  dealing  with  the  differences 
between  two  makes  of  neutral  tint  glass ;  the  density-increase  was  obtained 
by  the  successive  superimposition  of  equal  thicknesses. 

A  single  colour-measurement  is  only  the  statement  of  an  isolated  fact, 
which  although  useful  for  many  purposes  cannot  alone  be  relied  on  as  a 
means  of  identification  ;  it  may  even  happen  that  two  dissimilar  substances 
coincide  in  colour  at  one  point,  they  will  however  always  diverge  as  their 
densities  recede  from  that  point. 

The  instrument  is  a  pocket  edition  of  one  used  for  measuring  the 
colour  of  landscapes,  gases,  and  incandescent  bodies.  It  consists  of  a  rect- 
angular tube  li  inches  by  I  inch  section,  4  inches  long,  one  end  is  closed 
except  a  circular  i  inch  opening  used  as  an  eyepiece.  The  purpose  of  the 
tul)e  is  to  cut  off  disturbing  side-lights,  which  never  equally  affect  two 
colours  placed  side  by  side,  as  when  matched  without  this  protection  a 
change  of  position  will  certainly  disturb  it. 

In  the  middle  of  the  tube  is  a  diaphragm  having  two  \  inch  square 
apertures  half  an  inch  apart;  one  is  intended  tu  command  the  smoke  to  be 
measured,  and  the  other  is  filled  with  a  beam  of  diffused  daylight  for  com- 
parison ;  the  object  of  the  J  inch  o|)euings  is  to  limit  the  field  of  view  to 
the  area  of  smuke  under  observation. 

At  the  open  end  the  base  is  prolonged  two  inches,  forming  a  stage  to 
carry  a  reflector,  which  consists  of  a  slip  of  Chance's  matted  whit^  ppal 
glass  fixed  at  an  angle  of  fifteen  degrees  with  the  prolonged  stage.  This 
collects  the  light  from  a  large  area  of  overhead  sky,  reflecting  it  to  the 
eye  through  one  of  the   apertures  as  a  beam  of  diffused  daylight;  this 
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overhead  light  is  necessary,  because  light  taken  from  the  altitude  of 
chimneys  is  too  variable  for  reliable  work.  Fifteen  degrees  is  found  to  be 
a  suitable  angle  for  the  reflector,  and  is  adopted  for  all  this  class  of 
instrument  in  order  that  their  readings  may  correspond. 

The  standards  are  slips  of  neutral  tint  glass  sliding  in  grooves  on  one 
side  of  the  instrument,  intercepting  the  beam  of  diffused  daylight  and 
redacing  its  luminosity  according  to  the  absorptive  value  of  the  glasses 
themselves,  which  had  previously  been  correlated  to  the  ecjuivalent  scales  ; 
each  glass  and  each  combination  is  sepai*ately  measured,  and  their  values 
inscribed  on  the  top  of  the  instrument  in  neutral  tint  units  for  ready 
reference.  When  a  smoke  is  matched  its  density  is  recorded  in  units  of 
white  light  absorbed ;  the  values  for  No.  11  instrument  are  as  follows : — 

(tIhs*  Combinations.  Light  Units  absorbed. 

iNo.     1         ...  ...  ^_  ...  0*«7 

1,  2  ...  ^Z  . . .  D'O 

J,   i5,    «l  ...  — _  ...  «/*l) 

,,        J,  if,  o,  4      ...  — _  ...  xZt**) 

£t  ...  ...  ^^  ...  X.   do 

'>  8  —  4*0 

,,      'Z^  Oy  "i         ...  ^z  ...  o'b 

The  photographic  evenness  of  the  neutral  tint  scale  of  equivalent 
colour-combinations  was  seen  in  a  negative  from  a  screen  made  up  from 
the  glass  standard  scales. 

Different  makes  of  neutral  tint  glass  vary  both  in  colour  and  rate  of 
light-absorption,  making  it  necessary  to  establish  the  rate  of  each  sam})le 
for  the  purpose  of  selection ;  a  rate  is  established  by  measuring  a  single 
'ilip,  and  then  successive  additions  until  all  light  is  absorbed.  The  results 
are  tabulated,  and  the  curves  established,  as  in  the  chart,  where  the 
ordinates  correspond  to  the  units  of  the  colour-scales  and  the  abscissae  to 
the  number  of  superimposed  glasses. 

It  will  be  noted  that  two  makes  of  neutral  tint  jrlass  are  used  in  tliis 
case,  one  marked  series  9,  and  the  other  series  30 ;  this  is  because  the  free 
colours  in  the  working  part  of  the  scale  of  series  9  are  blue  and  green, 
while  those  of  series  30  are  yellow  and  orange.  These  colours  naturally 
neutralise  each  other,  making  their  combinations  more  neutral  in  tint 
than  combinations  of  either  series  alone,  the  mixture  is,  therefore,  better 
adapted  for  matching  smoke. 

One  precaution  is  imperative,  no  direct  sunlight  must  be  allowed  t() 
inajHUge  on  the  reflector,  the  reason  being  that  measurements  made  by 
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(li£Fused  daylight  agree  with  the  test  conditions  for  uniformity,  wliilst 
those  made  in  sunlight  do  not,  they  also  vary  with  every  variation  in 
sunlight  intensity. 

The  reason  of  tliis  variation  is  influenced  by  at  least  two  contributing 
causes :  first,  direct  sunlight  is  yellow-orange  in  colour  and  is  therefore 
dififerently  affected  by  two  dissunilar  bodies ;  second,  direct  rays  are  in  a 
different  condition  and  give  rise  to  a  different  set  of  colour-phenomena 
from  those  caused  by  the  same  light  after  diffusion. 

Smoke-density  when  recorded  in  units  of  white  light  obstructed  is  a 
reliable  index  of  bad  stoking,  recording  as  it  does  the  visible  part  of  the 
nuisance,  but  takes  no  notice  of  the  tlistilled  gases  which  always  accompany 
imperfect  combustion. 

In  order  to  apply  the  coloronietric  test  to  the  gases  given  off  by  the 
imperfect  combustion  of  different  fuels,  an  apparatus  was  constructed  con- 
sisting of  a  furnace  with  a  chimney  surmounted  by  a  chamber  having  a 
series  of  sinuous  surfaces  over  which  a  continuous  stream  of  water  floweil^ 
meeting  the  smoke  in  its  upward  coui'se.  The  following  fuels  were  experi- 
mented on  and  the  specific  curves  of  their  smoke-solutions  plotted  o\\ 
a  chart,  the  wide  variations  indicate  variations  in  constituents. 


No. 

No. 

1 

Coal  Gas  Smoke. 

8     Steam  Coal  Smoke 

•> 

Anthracite  Coal  Smoke. 

\)     Beech  Woo<l      „ 

3 

Carmel           „ 

10  Ash 

4 

Birlev            „ 

11  Pitch  Pine         „ 

5 

Newburv       „ 

12  Elm 

C 

Braysdown     „ 

13  Oak  (seasoned)  „ 

7 

Norton  Hill  „ 
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THE  EFFECT  OF  SMOKE  ON 

PLANT    LIFE. 

13y    Miss    M.    AG^AR. 


FROM  experience  in  working  as  landscape-gardener  to  the  Metropolitan 
Public  Gardens'  Association  I  have  been  asked  to  say  sometlung 
jibout  the  effect  of  smoke  on  vegetation. 

Soot  is  the  chief  enemy  to  vegetation.      The  finely  divided  particles  of 
<*arbon  which  constitute  soot  settle  in  masses  as  smuts,  or  drift  about, 
invisibly  small,  and  become  e^adent  as  a  deposit.     They  penetrate  into  the 
pores  of  plants  and  interfere  with  all  functions  of  the  leaves ;  with  trans- 
piration of  w  ater-vapour,  and  with  inspiration  of  air.     Unless  transpiration 
is  freely  allowed  the  sap  can  circulate  but  sluggishly.     Unable  to  get  rid 
of  water  no  more  can  enter,  and  the  passage  of  food-materials  from  the 
root  is  checked ;  and  unless  air,  with  its  supplies  of  oxygen  and  of  carbon 
tlioxide,   can  enter,  the  plant  suffers  starvation  in  that  direction  also. 
Indeed,  were  it  not  that  a  plant's  stomata  are  almost  entirely  on  the 
nnder  sides  of  the  leaves,  no  plant  could  survive  a  London  fog. 

Everyone  has  noticed  how  quickly  the  colour  of  paint  deepens  in  town. 
The  emerald-green  of  newly  painted  Westminster  Bridge  in  a  few  weeks 
is  a  sober,  olive  hue.  Consider  what  a  deposit  that  so  darkens  colour  must 
he  to  a  plant  which  depends  on  light  for  all  its  chemical  processes.  Every 
dirty  plant  is  living  practically  in  twilight.  About  once  a  week,  during 
the  mnter  months,  the  plants  in  the  little  garden  of  the  Bank  of  Eng- 
land, are  hand  washed,  as  one  washes  room-plants,  with  soap  and  water, 
otherwise  they  would  hardly  appear  green.  After  a  spell  of  foggy 
weather  I  have  seen  the  leaves  iridescent  with  a  tarry  film,  so  greasy  is 
the  soot  Of  course,  hand-washing  is  out  of  the  question  in  large  spaces, 
and  one  has  to  fight  this  evil  of  dirt  by  planting  only  such  things  as  have 
shinv  or  smooth  leaves,  on  which  soot  cannot  get  too  firm  a  hold  for  rain 
^0  partially  dislodge  it.  Even  so  they  are  but  sickly  specimens,  and  in  all 
cases  the  lower  leaves  tend  to  drop  off  prematurely,  owing  to  their 
receimg  a  double  portion  of  dirt  in  drips  from  above.  London  shrubs 
rarely  "  break "  from  below ;  the  stems  are  j^too  coated  for  young  Kf e 
to  •^'et  through. 
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Another  nit'thcxl  of  lielpin^  the  plants  is  to  give  liberal  root-feiKling. 
They  must  be  stimulated  to  make  the  most  of  every  clean  breathing  spaee 
and  produce  fresh  leaf-surface  whenever  possible. 

I  have  mentioned  smooth  leaves  as  an  essential  qualification  for  town- 
plants  ;  a  deciduous  nature  is  also  an  advantage  for  obvious  reasons.  The 
plane  goes  one  stej)  further  and  sheds  its  bark  too.  I  know  one  sees  ever- 
greens as  often,  if  not  oftener,  than  deciduous  shrubs  in  London,  but  that 
is  because  planting  is  done  for  purposes  of  privacy  as  much  as  for  beauty. 
The  i\y  edging  in  the  Grocers'  Hall  garden  is  somtimes  deciduous,  as 
though  it  realised  the  virtue  of  such  a  habit.  After  last  winter,  which 
was  a  particularly  black  one,  it  shed  all  its  leaves  and  started  fresh.  The 
leaves  that  came  away  were  more  like  black  suede  leather  than  vegetation. 

No  conifers,  except  the  gingko,  which  is  hardly  recognisable  as  a  conifer, 
can  thrive  in  smoky  atmospheres,  everything  is  against  them.  They  are 
evergreen  and  their  bark  is  rough  and  frequently  resinous ;  conditions 
which  cause  their  final  suffocation  from  dirt.  It  is  sad  to  see  the  fine 
cedars  in  the  Holland  House  gardens  dropping  their  lower  l>oughs  and 
yearly  looking  more  wretched.  Years  ago  there  were  fine  cedars  in 
Fulham ;  they  have  nearly  all  disappeared,  and  the  names  of  houses  and 
roads  are  their  memorials. 

Another  character  must  be  taken  into  consideration  when  exi)eriment- 
ing  with  shrubs  in  London,  the  season  at  which  growth  starts.  Late 
shooting  things  are  more  likely  to  thrive  than  those  which  bud  early  and 
have  their  young  leaves  exposed  to  the  fogs  and  dirty  air  of  the  season  of 
domestic  fires.  The  plane  again  shows  its  suitability  for  town-life  by  its 
slow  start  into  leaf ;  the  catalpa  and  ailanthus  are  good  trees  for  the  same 
reason. 

Not  only  has  soot  a  directly  baneful  effect  on  plant-life,  but  it  also 
attacks  plants  through  injuring  the  fertility  of  the  soil.  The  fine  particles 
settle  in  the  interstices,  and  make  it  impervious  to  air,  and,  without  air, 
soil  soon  sours.  The  fertility  of  the  ground  depends  on  bacterial  activity, 
and  whether  or  not  soot  is  a  poison  to  these  orgjinisms  I  know  not,  but 
certainly  a  lack  of  air  is  fatal.  Ordinar}'  London  soil  is  sadly  unfertile ; 
we  have  always  to  bring  in  fresh  soil  to  revivify  it,  and  1  imagine  that  the 
chief  virtue  of  the  new  soil  is,  that  it  inoculates  the  old  soil  with  fresh 
germ-life.  Possibly  manure  serves  the  same  purpose  in  addition  to  its 
obvious  one  of  supplying  plant-food,  and  improving  the  mechanical 
conditions. 

The  pity  of  all  this  is  that  things  woxdil  gi'ow  in  large  towns  if  only 
the  air  could  be  purified.     Houses  conduce  to  warmth  and  shelter,  and  by 


Miss  M.  Agar.  175 

their  contrast  to  vegetation  add  greatly  to  its  charm.  Manv  country 
towns  have  famous  private  gardens,  Salisbury,  for  example ;  wliereas  the 
little  gardens  of  the  better  class  London  house  are  generally  eyesores  of 
limp  grass,  smutty  paths,  and  enfeebled  privets  and  aucubas.  It  is  to  be 
hoped  that  electricity  and  an  enlightened  public  conscience  may  remedy 
this  by  abating  the  smoke-nuisance. 


[This  Discussion  applies  to  the  subject  be/ore  the  Covfefence  on 
Tliursday  morning — ^^ Factory  and  Trade  Smoke  Abatement,'*^ 

Mb.  AV.  D.  SaTTT-MoxcBiErf  (London)  said  that  he  had  been  in  two  minds 
about  joining  in  the  discussions  of  the  Conference  because  his  own  ideas  were 
considerably  in  advance  of  those  which  were  generally  accepted.  It  appeared^ 
however,  from  the  address  which  had  just  been  given  by  Sir  Wm.  Preece,  that 
in  Germany  they  were  moving  somewhat  on  the  lines  which  he  (the  8j>eaker) 
had  advocated  just  twenty-five  years  ago  in  a  paper  read  before  tlu^  Society  of 
Arts  entitled,  "Smokeless  London."  It  was  about  the  time  when  the  Smoke 
Abatement  Society  was  founded,  and  the  proposal  that  was  then  in  favour  was 
one  made  by  the  late  Sir  Wm.  Siemens  advocating  the  use  of  cok«»  in  domestic 
fireplaces,  supplemented  by  gas.  We  now  have  tin*  interesting  experience  of 
Hir  Charity  Cookson,  in  the  paper  brought  befon*  the  Conference  on  the  previous 
daj,  from  which  it  appears  that  he  has  ciirried  out  the  suggestion  made  by  Sir 
Wm.  Siemens  twenty-five  years  ago,  giving  details  of  how  he  has  used  coke  and 
gas  in  his  own  house  in  London.  The  solutions  of  the  smoke  problem  now 
proposed  as  being  most  feasible  embody  the  position  all  along  maintained  by  tlie 
speaker,  that  there  must  be  a  separation  of  the  gas  from  bituminous  coal  before 
usmg  it  in  domestic  grates.  He  had  always  pointed  out  that  a  material  whicli 
required  exposure  to  the  temperature  of  a  red  hot  retort  for  six  hours  in  order 
to  deprive  it  of  its  gas  was  not  likely  to  be  treated  so  as  to  produce  no  smoke  in 
a  domestic  grate,  even  under  the  skilled  supervision  of  the  mosi  highly  educated 
housemaid.  He  then  went  on  to  give  a  rtfsurae  of  the  following  letter  which 
appeared  in  "Nature "  of  December  16th,  1880 : 

"  I  write  for  the  purpose  of  expounding  a  scheme?  whicli,  if  adopted, 
wotdd  make  London  a  smokeless  city. 

When  taking  upon  myself  to  explain  a  subject  in  a  few  minutes  which 
has  taken  many  years  to  develop  in  my  own  mind,  there  is  a  great  tem}>- 
tation  to  put  the  reader  in  possession  of  the  steps  w4iich  led  to  the  conclusion. 
The  conclusion  itself,  however,  has  so  much  to  recommend  it  that  I  will 
confine  myself  to  the  results  of  my  reasoning  only.    It  is  enough  to  say  that 
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they  were  arrived  at,  to  a  great  extent,  by  an  exhaustive  exehision  of  less 
feasible  plans. 

First  then  I  propose  to  take  advantage  of  the  existing  plant  of  the  gas 
companies.     I  find  they  are  amply  sufficient  for  the  purpose. 

Instead  of  taking  10,000  cubic  feet  of  gas  per  ton  from  the  coal,  I  pro- 
pose to  take  3,333  cubic  feet,  and  to  pass  thrc*e  times  the  quantity  through 
the  retorts,  or  any  other  proportion  that  may  be  found  most  convenient. 
The  result  of  doing  so  is  startling. 

The  companies  will  have  doubled  the  quantity  of  by-products  they  have 
at  present  in  the  shape  of  tar  and  ammoniacal  liquids ;  the  community  will 
have  24-candIe  gas  instead  of  16-candle  gas ;  the  fuel  resulting  from  the 
])roces8  will  light  readily,  and  it  will  make  a  cheerful  fire  that  gives  out  20 
l)er  cent,  more  heat  than  common  coal ;  London  would  become  a  smoke- 
less city. 

In  dealing  with  the  figures  I  shall  take  them  roughly,  but  in  such  a 
way  that  by  including  a  few  outlying  (Mjrporations  they  could  be  made 
absolutely  correct. 

I  take  the  total  annual  consumption  of  coal  in  London  to  be  6,000,000 
tons.  Of  this  I  take  2,000,000  tons  to  be  the  annual  consumption  of  the  ga« 
companies.  The  total  quantity  of  fuel  used  for  general  purposes  I  take  to 
be  4,000,000  tons  of  coal  and  1,000,000  tons  of  coke  sold  by  the  gas 
companies. 

We  shall  now  see  what  would  be  the  result  if  we  treat  the  whole  of 
the  6,000,000  tons  in  the  retorts  on  an  extraction  of  less  than  three  hours, 
instead  of  the  six  hours  at  present  prevailing. 

The  total  quantity  of  16-candle  gas  consumed  in  London  may  be  taken 
at  20,000,000,000  cubic  feet.  This  would  be  at  the  rate  of  3,333  cubic  feet 
per  ton  upon  6,000,000  tons,  the  total  quantity  of  coal  consumed  in  London. 
The  residual  smokeless  fuel  would  amount  to  5,100,000  tons.  Of  this 
1,000,000  tons  would  be  required  for  the  extraction  of  the  gas,  leaving 
4,100,000  available  for  the  general  uses  of  the  community.  This  has  to  be 
•compared  with  the  4,000,000  tons  of  coal  and  the  1,000,000  tons  of  coke 
already  referred  to  as  consumed  at  present.  Now  the  smokeless  fuel  which 
results  from  an  extraction  of  3,333  cubic  feet  of  gas  per  ton  has  a  heating 
capacity  fully  20  per  cent  greater  than  coke.  This  gives  us  the  exact  equiv- 
.'ilents  of  the  5,000,000  tons  of  fuel  at  present  in  use. 

So  far  the  account  as  regards  the  fuel  available  for  the  community 
balances.  We  may  now  deal  with  the  difference  in  value  between  16  and 
24-candle  gas.  As  the  value  of  the  gas  varies  directly  as  its  illuminating 
power,  the  calculation  is  very  simple.  If  we  take  the  average  price  of 
16-candle  gas  to  be  3s.  6d.  per  thousand  cubic  feet  we  shall  find  the  total 
value  of  the  20,000,000,000  consumed  in  London  to  be  X3,500,000,  but  as 
we  have  by  my  scheme  the  same  quantity  of  24-candle  gas,  the  value  will  be 
increased  to  £5,250,000 ;  here  then  we  have  an  annual  sum  of  £1,750,000 
to  place  to  the  credit  of  the  system. 

Turning  now  to  the  by-products  ;  seeing  the  gas  companies  by  the  new 
arrangements  would  subject  three  times  the  quantity  of  coal  to  the  heat  of 
their  retorts  during  the  period  when  the  tar  and  ammoniacal  liquors  pass  off 
most  rapidly,  I  do  not  think  I  am  wrong  in  estimating  the  yield  at  doable 
its  present  amount.  Taking  this  upon  the  tar  and  ammonia  to  yield  36.  9d. 
per  ton  of  coal,  we  find  the  total  value  of  these  by-products  to  be,  at  present, 
■on  the  supposed  consumption  by  the  gas  companies  of  2,000,000  tons  of 
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coal  per  annum,  X<i7r),00().  Tliis  being  doubled  under  inj  scheme,  an 
additional  sum  of  X37.'>,000  must  be  placed  to  its  credit. 

But  the  basis  upon  which  we  have  hitherto  been  arguing  is  that  the  gas 
companies  under  the  proposed  scheme  are  getting  their  coal  for  nothing. 
We  have  been  supposing  that  the  community  become  the  purchasers  of 
♦J,000,000  tons  of  coal  and  hand  it  to  the  gas  companies.  At  present 
London  only  pays  for  its  general  consumption  on  4,000,000  tons  of  coal 
and  1,000,000  tons  of  coke.  Let  us  now  suppose  that  the  companies  pay 
the  same  sum  annually  that  they  do  at  present  for  their  coals ;  if  so,  they 
would  pay  upon  2,000,000  tons,  or  an  annual  amount  of  £1,600,000  if  their 
coals  cost  16s.  per  ton.  From  this  falls  to  be  deducted  the  money  they  at 
present  draw  from  their  sales  of  coke,  which,  when  taken  at  6s.  per  ton  of 
coal  carbonised  under  the  existing  system,  still  leaves  a  sum  of  £1,000,000, 
which  they  could  afford  to  pay  per  annum  for  the  uwe  of  the  6,000,000  tons 
of  fuel  as  proposed  in  my  scheme.  We  will  now  take  the  total  payments  of 
the  community  for  their  coal  to  ho  upon  6,000,000  tons,  for  which  we  will 
further  suppose  they  pay  at  the  rate  of  16s.  per  ton  tirst  cost.  This  would 
amount  to  £4,800,000  per  annum.  From  this  falls  to  be  deducted  the 
£1,000,000  contributed  by  the  gas  companies  for  the  use  of  the  fuel,  also 
the  £1,750,000  charged  on  the  difference  between  the  16  and  24-candle  gas 
already  referred  to,  also  the  sum  of  £37»'>,00r)  of  additional  income  from  the 
by-products.  This  would  leave  a  net  sum  paid  by  the  community  for  its 
fuel  imder  my  scheme  of  £1,675,000.  Under  the  present  system  they  have 
to  pay,  say  16s.  per  ton  on  4,000,000  tons  of  coal,  and  say  12s.  per  ton  on 
1,000,000  tons  of  coke.  This  makes  in  all  the  sum  of  £3,800,000  per 
annum.  Here  then  we  have  a  balance  in  favour  of  my  scheme  of  £2,125,000 
annually.  This  may  be  taken  as  the  yearly  value  of  London  smoke,  which 
I  propose  to  convert  into  useful  products  by  tJie  plant  at  present  in  use, 

1  have  only  in  conclusion  to  say  one*  or  two  words  about  the  efficiency 
of  the  scheme  as  regards  the  fuel.  It  Hghts  easily,  it  gives  off  no  smoke,  it 
makes  a  cheerful  fire,  it  gives  out  more  heat  tluin  either  coal  or  coke,  it  will 
be  cheaper  per  heat-unit  than  the  coal  at  present  in  use,  London  would 
become  a  smokeless  city,  and  all  that  would  fall  to  be  deducted  from  the 
ram  of  £2,125,000  per  annum  would  be  confined  to  a  few  items,  such  as 
the  cost  of  additional  capital  requinnl  for  transit  applianct^s,  and  the  terms 
to  be  made  with  the  gas  companies  for  carr\'ing  out  the  scheme." 

All  the  figures  given  for  the  year  1880  apply  pro  rata  to  the  prest^nt  time. 

The  speaker  would  have  still  been  in  doubt  as  to  any  pi'actical  result  accruing 

from  the  re-introduction  of  his  proposals,  but  that  a  n*fenince  in  Sir  Charles 

Cookson's  paper  to  what  is  now  biding  done  in  (xermany  seems  to  bring  them 

into  line  with  the  most  advanced  practice  of  the  present  time.     After  remarking 

that  nearly  all  the  coke  in  the  market  is  a  by-product  of  gas  retorts  and  its 

quantity  insufficient  to  meet  th(^  demand  in  London,  an  obsenation  that  applied 

tonally  to  the  proposal  of  Sir  William  Siemens,  he  goes  on  to  say  that  the  only 

remedy  is  to  produce  **  charred  (joal "  which  is  the  very  material  the  speaker 

advocated  in  his  paper,  and  further  *^this  may  be  done  and  has  been  done  in 

Germany  and  elsewhere.''     Jt  is  just  possible  that  the  changed  conditions  as  to 

competition,  in  which  the  gas  companies  now  find  themselves,  may  lead  them  to 
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inquire  as  to  how  far  their  existing  plant,  with  some  alterations,  is  capable  of 
adding  to  their  dividends,  and  at  the  same  time  making  London  smokeless. 

Judge  Gibson  (Edinburgh)  said  that  experience  in  the  prevention  of  smoke 
in  Edinburgh  had  proved  that  where  boilers  had  not  too  much  to  do  in  the  way 
of  raising  steam,  and  uith  ordinar}'  suitable  fuel,  it  was  generally  possible  to 
reduce  smoke  nuisance  to  a  minimum  by  careful  firing.  Consequently,  arrange- 
ments were  frequently  made  with  owners  of  furnaces  to  allow  the  inspectors  in 
charge  to  supervise  the  stoking  for  a  few  hours,  allowing  the  offender  to  watch 
the  result,  and  if,  as  was  usually  the  case,  the  emissions  of  smoke  were  reduced 
to  a  minimum,  he  was  effectually  silenced.  This  evidence  was  useful  in  the  case 
o£  a  prosecution  which  would  follow  a  further  offence.  Of  course,  the  adoption 
of  mechanical  appliances,  such  as  automatic  stokers,  steam  jets,  and  the  dis- 
tribution of  air  over  and  behind  the  furnaces,  also  contributed  in  a  large  measure 
to  the  abatement  of  smoke  nuisance,  and  it  was  the  common  experience  that 
where  owners  were  convinced  of  the  utility  of  these  appliances,  they  were  not 
backward  in  adopting  them.  For  the  improvement  of  the  defective  draught  and 
to  assist  combustion,  these,  without  doubt,  were  all  more  or  less  useful,  but  the 
burgh  engineer  was  convinced  that  the  methods  adopted  by  their  inspectors  were 
the  correct  ones  for  checking  the  careless  working  of  steam-boiler  or  other 
furnaces.  The  stoker  or  fireman  was,  after  all,  the  man  with  whom  rested,  to 
the  largest  extent,  the  modification  or  otherwise  of  smoke  nuisance,  and  by 
whom  the  merits  of  the  very  best  patent  appliance  could  be  nullified.  He  it  was 
with  whom  the  inspectors  endeavoun^d  to  come  into  direct  contact.  The  effect 
of  their  periodic  visits  to  the  different  works  throughout  the  city,  was  that  these 
men  were  kept  constantly  on  the  qui  vive,  and,  as  a  class,  they  were  usually 
found  to  be  anxious  to  do  their  best.  Indeed,  in  a  great  number  of  places,  it  was 
as  much  as  their  place  was  worth  to  persist  in  giving  cause  for  complaint. 
About  seven  yeara  ago  the  Burgh  of  Portobello  was  amalgamated  with  Edin- 
burgh, and  in  this  district  there  was  a  large  number  of  works  and  manufactories 
all  clustered  together.  As  little  or  no  supervision  was  exercised  previous  to  the 
amalgamation,  these  were  great  offenders  for  a  time,  but  the  improvement  ^-as 
now  most  marked.  Whatever  might  be  the  benefit  of  all  these  different  kinds 
of  smoke-preventing  appliances  on  the  market,  and  in  actual  use,  it  was  the 
experience  of  Edinburgh  that  with  careful  and  intelligent  firing,  and  with  the 
flues  periodically  cleaned  out,  there  need  be  no  excessive  emissions  of  black 
smoke.  It  was,  however,  difficult  to  find  experienced  men  who  had  a  knowledge 
of  their  work.  The  duties  were  arduous  and  not  very  highly  paid,  and  very 
often  a  man  was  engaged  whose  sole  idea  was  to  fill  the  furnace  up  with  coal. 
These  men  were  the  real  cause  of  smoke  nuisance,  and  it  was  to  them  that  strict 
attention  was  given.  One  of  the  queries  in  the  list  sent  by  the  secretary  of  the 
Conference  was  to  the  effect,  whether  the  existing  powers  possessed  by  the 
local  authority  for  the  prevention  of  smoke  nuisance  might  be  amplified  in  any 
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particular.  It  might  he  suggested  that  when  one  local  authority  was  not 
satisfied  with  what  an  adjoining  authority  was  doing  in  the  matter,  and  especially 
if  it  could  be  proved  that  the  first  party  was  suffering  thereby,  then  independent 
steps  might  be  taken  against  the  offender.  To  the  south  of  Edinburgh  ther<» 
were  several  large  breweries  and  other  works,  and  the  city  got  the  benefit 
of  their  black  smoke  when  the  wind  was  in  the  right  direction.  It  would 
be  very  beneficial  could  the  city  authority  interfere,  as  there  were  several  glaring 
offenders  among  them,  and  the  burgh  engineer  understood  that  such  powers  did 
exist  elsewhere. 


Mr.  W.  H.  Patihell  (Charing  Cross,  West  End  &  City  Electric  Supply  Co. ) 
said  that  he  was  compelled  to  differ  with  the  statement  made  by  Commander 
Cabome  on  page  39  of  his  paper,  that  "  suction  draught,  hot  air  and  short  chim- 
neys might  be  a  solution  of  this  trouble,"  as  after  considerable  experience  with 
this  system  he  was  obliged  to  abandon  the  hot  air  plant  as  a  most  disheartening 
faOure,  and  when  the  works  in  which  the  plant  was  erected  were  enlarged,  the 
medical  officer  of  health  for  the  district  requested  that  the  second  chimney,  which 
was  necessitated  by  the  increased  works,  should  be  carried  up  higher  than  the 
first  chimney  which  was  used  in  connection  with  the  fan  plant,  and  for  this 
resason  the  second  chimney  was  built  120  feet  instead  of  100  feet  in  height. 
Suction  draught  had  been  used  throughout  the  company's  Lambeth  works  ever 
i*ince,  and  it  was  possibly  one  of  the  largest  installations  of  the  system  in 
England.     The  system,  however,  required  very  careful  handling,  as  the  nuisance* 
from  grit  lifted  by  a  strong  draught,  might,  readily  be  greater  than  the  smok*- 
which  it  was  desired  to  avoid.     He  had  tried  a  large  number  of  mechanical 
stokers  of  various  types,  but  had  not  yet  found  a  thoroughly  satisfactory  onf. 
Where  the  plant  had  to  handle  a  suddenly  varying  load,  the  variations  being 
caused  by  atmospheric  changes,  and  out  of  the  control  of  the  works  manager,  no 
mechanical  stoker  that  he  had  yet  tested  was  able  to  compete  with  a  thoroughly 
competent  human  stoker.    It  was  stated  that  mechanical  stokers  would  diminish 
the  number  of  men  employed  in  a  boiler-room  ;  they  resulted,  however,  frequently 
in  the  necessity  of  a  staff  of  mechanics  to  carry  out  repairs,  which  consumed  the 
nving  in  stokers'  wages.     Further,  many  classes  of  coal  had  a  very  awkward 
habit  of  hanging  on  a  stoker,  which  necessitated  the  introduction  of  a  poker, 
this  caused  the  emission  of  large  volumes  of  smoke,  in  fact  some  of  the  stokers 
that  he  had  tried,  when  under  the  control  of  the  maker's  own  picked  men,  might 
almost  be  said  to  have  made  more  smoke  than  steam.     Tlioy  had  been  told  that 
momiDg  that  Berlin  was  beautiful  in  its  absence  of  smoke.     He  had  frequently 
seen  dense  volumes  of  smoke  from  factory  chimneys  in  Berlin,  quite  as  black  as 
any  smoke  that  he  had  ever  seen  in  London.     Generally  speaking,  however, 
there  was  much  less  smoke  in  Berlin  than  in  London,  because  private  houses 
enclosed  stoves  and  not  open  grates.     Many  people  had  not  yet  realised 
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that  the  bulk  of  what  is  called  the  smoke  nuisance  was  caused  not  hv  factories 
but  by  ordinary  chimneys  which  were  not  at  present  under  control. 

Mr.  Ji'Lirs  (teldaud  (Bradford)  said  that  Commander  Cabome  had 
shown  them  how  inefficient  the  majority  of  the  firemen  employed  were,  and  how 
necessary  it  was  that  they  should  be  raon*  fully  instructtjd  in  the*  intricacies 
of  boiler  firing,  with  which  he  was  most  thoroughly  in  accord.  Machine 
stoking,  however,  presented  a  solution  of  the  difficulty  in  that  it  automatically 
rt»duccd  the  number  of  points  in  which  an  imperfectly  trained  fireman  went 
wrong,  and  it  was  certain  that  the  best  machine  stokers,  when  used  with 
common  sense,  were  smoke  preventers  with  any  kind  of  fuel.  It  was  essential 
that  factories  in  London  should  be  indepi'ndent  of  any  specific  coal-field,  in 
case  of  strikes,  and  every  furnace  must  be  constructed  so  that  it  could  be  adapted 
to  suit  different  coals,  Jis  well  as  varying  loads.  There  wen^  machine  stokers  in 
general  use  which  would  do  this  far  more  (efficiently  than  the  best  trained  fireman 
could  do  ;  one  association  in  the  north  having  fitted  as  many  as  200  boilers  during 
the  last  two  years.  Hundreds  of  London  firms  were  using  machine  fired  boilers 
and  smoky  north  country  coal,  wliose  namt»s  never  appeared  before  the  smoke 
authorities,  because  their  chimneys  were  clean.  He  thought  the  author  of  the 
paper  did  not  realise  the  enormous  output  of  the  machine  stoking  trade ;  one 
firm  alone  turned  machint^  out  at  the  ratc»  of  15  to  20  a  week,  and  others  on 
a  similar  scale.  It  must  not  be  forgotten  that  manual  stoking  was  a  dirty,  hot 
and  uncomfortable  occuimtion,  and  the  better  class  of  man  would  not  usually 
undertake  such  work  ;  but  with  the  modern  high  class  machine  stoker,  conveyor 
and  elevator  fed,  the  obnoxious  physical  elements  wen*  removed  and  intelligent 
men  could  be  obtained.  With  reference  to  the  15  or  18  per  cent.  CO 2  that  the 
author  i*ecommended  should  be  found  in  the  waste  gases,  the  figures  were  not 
possible  by  hand-stoking  using  bituminous  coal,  without  making  smoke,  and 
carbonic  oxide  would  be  found  in  considerable  quantities,  thus  causing  a  loss. 
With  reference  to  the  wear  and  tear  of  meclianical  stokers  he  would  say  that 
one  of  the  largest  northern  lighting  stations  with  over  12  years'  experience  of 
macbine-stoking,  stated  that  the  repairs  averaged  less  than  £\  per  boiler  per 
annum,  and  they  burned  over  40  lbs.  per  sq.  ft.  of  grate  surface  per  hour  on  load 
without  smoke.  Machine  stokers  could  burn  both  dry  Welsh  and  anthracite 
when  fitted  with  hot  air  feed,  but  as  anthracite  cost  in  London  from  18s.  to 
21s.  6d.  per  ton  and  a  good  steam  small  was  being  used  by  many  finns  at  10s.  (M. 
to  12s.,  it  did  not  appear  that  at  present  anthracite  could  compete. 

Mb.  B.  S.  Hichards  (London)  said  that  no  one  could  have  read  the  able 
article  by  Commander  Caborne  without  perceiving  the  absolute  necessity  for 
trained  and  educated  stokers.  The  very  large  installations  would  no  doubt 
extensively  adopt  mechanical  c<mtrivance8,  but  there  were  thousands  of  smaller 
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iteam  users  who  would  continue  hand-firing,  and  in  London  it  was  not  generally 
known,  but  it  was  a  fact,  that  smokeless  coals  could  be  obtained  as  cheaply  as 
the  bituminous  coals.  Welsh  dry  coals  and  anthracite  cojils  could  be  delivered 
in  the  river  from  lOs.  6d.  to  15s.  per  ton,  and  considering  that  they  luid  a  higher 
evaporation  than  north  (country  coals  lit*  believed  they  were  really  cheaper.  In 
view  of  cheap  electricity  he  looked  forward  to  the  time  when  our  cookmg  and 
house-warming  would  be  done  by  this  agent.  No  one,  if  they  could  help  it, 
would  have  gas  in  their  houses ;  but  until  they  got  electricity,  lie  should  advise 
gis  for  cooking  and  stoves  burning  anthracite.  For  heating,  eccmomy  and 
cleanliness,  nothing  could  equal  anthracite.  The  intelligent  and  economical 
French  and  Grennans  had  discovered  this,  and  when  it  was  realized  that  this  fuel 
exists  in  milHons  of  tons  almost  at  our  doors,  ht^  was  astonished  that  we  in 
London  refuse  to  use  it,  preferring  thi'  dirty,  wasteful,  costly  open  fire-place. 


Dk.  Ormwdy  (Warrington)  stated  that  in  an  early  paragraph  in  Commr. 

Caborne's   paper   the   statement   occurred  "what   I   particularly  desire  to  lay 

stress   upon  is  the  paramount   value  of   the  ptjrsonal    equation.*'       The   point 

which  he  (the  speaker)  desirc»d  to  lay  stress  upon  was  the  paramount  importance  of 

reducing  the  ])ersonal  equation  to  the  smallest  j>os8ible  element.     The  object  of 

all  manufacturers  at  tlu*  present  time  was  to  reduces  dependence  upon  skilled 

manual  labour  by  the  introduction,  so  far  as  was  possible,  of  mechanical  means 

to  attain  the  same  ends.    It  was  for  this  reason  that  evavy  (encouragement  should 

l>e  given  to  those  who  were  working  upon  the  designing  of  improved  mechanical 

!<toker<.      At  the  best  the  human  agent  could  only  approximate  to   the    ideal 

condition  of  stoking,  namely,  the  introduction  of  the  snuillest  possible  amount 

of  fuel  with  the  greatest  [)ossible  frequency.     This  could  b<*  attained  in  a  far 

superior  way  by  mechanicil  means.      Mr.   Kershaw  referred  to  the  Hambui'g 

Smoke  Abatement  Society.     The  speaker  coidd  s|)eak  inmi  j)ersonal  observation 

as  to  the  valuable  work  which  was  l>eing  done  by  this  Society,  but  the  ccmditions 

in  the  two  countries  were  not  exactly  parallel,  for  the  German  worker  was  more 

accustomed  to  discipline,  and   more   o[)en   to   instruction.       Years    ago   their 

technii'jd  managing  director.  Dr.  Markel,  had  insisted  that  th<»  combustion  of 

coal  was  a  chemical  operation,  and  as  such  should  be  in  the  charge  of  trained 

chemists.     Of  coui*se  it  was  only  by  the  liarmonlous  woi-king  of  the  engineering 

and  chemical  staff  that  best  results  (X)uld  be  attained,  but  after  the  plant  was 

crtcted,  there  was  no  question  that  the  chemist  was  the  man  who  should  have 

control.      In  answer  to  the  Chairman's  question,  he  was  able  to  confirm  the 

>tatement  t\u\t  Messrs.  Crosfields  were  saved  over  a  thousand  tons  of  coal  per 

week,  and  this  meant  a  grt^at  deal  more  than  ap[N*ai'ed  in  that  figure,  since  it 

implied  that  they  were  saved  the  necessity  for  using  almost  double  the  number 

of  boilers,  with  all  their  exptmses  of  depreciation,  firing,  up-keep,  etc.,  and  the 

saving  was  at  least  equal  to  .£25,000  per  annum.     As  this  fact  seemed  to  have 
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evoked  considerable  interest,  he  was  pleased  to  l>e  in  a  position  to  say  that  the 
directors  of  the  company  had  decided  to  throw  their  works  open  to  visitij  from 
those  who  were  jMirticiilarly  interested  in  questions  relating  to  fuel  :uid  water 
economy.  It  had  been  urged  that  small  works  could  not  afford  to  employ  a 
chemist  whose  knowledge  and  training  were  of  the  required  calibre.  This  was 
perhaps  true,  but  surely  it  would  be  possible  to  arrange  some  central  authority 
who  would  be  able  to  interpret  results  obtained  by  youths  sent  out  to  these 
various  small  works,  youths  who  would  be  quite  competent  to  carry  out  the 
necessary  examinations  of  the  samples.  The  result*  so  obtained  would  be  inter- 
preted by  the  central  authority  and  the  works  run  in  accordance  with  such  inter- 
pretation. To  show  how  little,  comparatively,  the  expense  need  be,  the  speaker 
stated  that  it  would  be  quite  possible  for  two  youths  to  carry  out  all  the  daily 
tests  required  in  connection  with  their  own  large  installation  of  23  boilers  and 
numerous  furnaces.  He  ventured  to  think  that  some  society  on  the  lines  of  the 
Manchester  Steam  Users'  Association,  run  for  the  mutual  benefit  of  the  sub- 
scribers, might  easily  be  arranged  to  carry  out  the  programme  mentioned  very 
shortly  above.  His  own  firm  had  been  so  frequently  approached  about  this 
matter  that  they  were  (for  a  number  of  works  in  the  vicinity)  taking  ui)on  their 
shoulders  the  work  ascribed  above  as  lK3iDg  the  function  of  a  society  founded 
on  the  line  of  the  M.  S.  U.  A. 

Mb.  W.  H.  Atkin  Berry  (London)  tos  ;i  member  of  the  Coal  Smoke 
Abatement  Society,  replied  to  some  of  the  observations  which  had  been  made  by 
various  speakers  in  reference  to  that  society.  It  had  been  suggested  by  some 
that  it  should  desist  from  prosecuting,  and  should  in  substitution  instruct  and 
advise  offenders  as  to  the  best  methods  of  preventing  smoke.  Such  suggestions 
appeared  to  him  to  indicate  an  entire  misapprehension  alike  :us  to  the  first  duties 
of  the  society  and  its  means.  Its  first  duty  was  to  enforce  the  existing  law, 
which  requires  that  black  smoke  sliall  not  he  eiulUed.  It  was  established  that 
such  emission  is  preventable,  and  it  was  the  <luty  of  the  society  to  see  that 
the  rights  of  the  public  are  respected  in  this  mattA*r;  it  was  not  necessarily 
a  condition  that  it  should  assist  manufacturers  in  doing  that  which  the  law 
required  of  them.  The  law  insists  that  burglars  shall  not  break  in  and  steal, 
but  no  reasonable  perscm  would  suggest  that  the  police  force  should  desist  from 
pursuing  the  offending  burglars  and  i^esolve  itself  into  a  philanthropic  society 
for  teaching  burglars  how  not  to  steal.  The  Coal  8moke  Abatement  Society 
would  gladly  aM  to  its  other  duties  the  more  pacific  course  suggested,  but  the 
necessary  funds  for  that  purpose  must  be  forthcoming.  The  society  depends 
upon  voluntary  contributions,  and  the  ])ublic,  while  looking  to  it  for  protection, 
appeared  to  overlook  this  fact.  Its  efforts  and  the  scope  of  its  operations  were 
seriously  restricted  by  need  of  funds,  and  while  welcoming  suggestions  it  asked 
also  for  the  financial  support  essential  to  give  effect  to  them,  and  for  securing 
that  which  was  the  right  of  all,  viz.,  immunity  from  the  nuisance  of  smoke,  and 
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fwm  the  pollution  of  the  atmosphere.  The  suggestion  which  had  been  made, 
that  the  society  should  recommend  particular  methods  and  vsystems  of  abating 
^mokf  was  one  which  could  hardly  be  entertained ;  it  would  place  it  in  a  false 
position ;  the  Conference,  however,  micfht  feel  assured  that  the  society  is  ready 
to  assist  in  every  possible  way  in  securing  the  object  of  its  existence,  viz.,  the 
atntement  of  smok(*.  As  to  the  suggestion,  made  by  8ir  William  Preece  in 
his  address,  that  the  society  should  **  record  the  firms  who  had  adopted  scien- 
tific measures  and  shown  their  economic^  results,''  Mr.  Berry  pointed  out  that 
it  had  already  adopted  that  course,  and  the  paper  read  that  day  by  Dr.  Eideal 
\iwA  specifically  detailed  the  results.  They  were  still  ])ursuing  those  investi- 
£;ations,  and  would  gratefully  receive,  i-xamine,  and  record  all  information  upon 
•he  subject  which  might  be  furnished. 

Mr.  J.  Macaul.vy  (Liverpool)  said  that  it  would  hv.  well  if  the  word  **  black," 

in  relation  to  smoke,  were  omitted  from  any  futurtj  Public  Health  Act.     Smoke, 

whatever  the  colour,  consisted  of  vapours  produced  by  the  partial  combustion  or 

distillation  of  coal,  or  in  othiT  words,  of  valuable  hydro-carbons  and  sulphur 

compounds,  the  visible  i>ort  ion ;  and  the  equally  valuable  invisible  portion,  the 

]H)lsonous  gas,  carbonic  (»xide,  the  ranges  of  colour  being  due  to  the  quantity  of 

^ulphur  compounds  present.     Now,  althcmgh  carbonic-oxide  might  be  emitted 

from  a  smokeless  chimney,  the  presence  of  smoke  was  a  surfi  indication  of  the 

prt^ence  of  the  gas;   and  the  eifort   intelligently   made  to  stop  the   emission 

of  smoke  would  mean  the  preventing  of  the  emission  of  carbonic-oride.     When 

a  manufacturer  was  convincetl  of  the  fact  that  burning  his  coal  to  produce 

only  CO  meant  the  pnxluction  of  4.450  British  thermal  units,  whilst  burning 

it  to  COo   meant  the  producticm  of  14,540  units,  he  would  co-openite  with 

them  in  preventing  smoke.      He  could  find  out  by   using  an  automatic  CO^ 

T'ecorder  whether  his  coal  wa>  being  burnt  properly  or  not,  and  if  a  fireman 

knew  that  his  name  would  b»-  plut;ed  on  the  record  taktm  during  his  term  of 

doty,  he  would  be  induced  to  do  his  best.     Mechanical  stokers,  of  the  coking 

typt;,  were  efficient  if  kept   in  ord»^r  and  used  for  steady  loads.      But  where 

the  load  was    varying  good   hand-firing   was  best.      In  Liverpool  the  smoke 

insprtors,   who   wen*  trained    engineers    with    Board    of    Trade    certificates, 

visited  the  works  and  advised  manufacturers  to  direct  their  men  (where  hand- 

liirns;  was  carried  on)  to  tire  rei^ularly,  to  throw  on  small  quantities  at  a  time, 

and  frequently. 

Mh.  R  p.  GiiovE  (Central  Loudon  Riilwayr)  said  that,  as  the  engineer  of 
"ne  of  the  large  power  btation.s,  he  thought  the  lx)ndon  Smoke  Abatement 
^iety  went  rather  too  far  at  times,  and  that  their  ae.tion  was  approaching 
l^rsecution.  His  company  was  doing  all  in  its  powt^r  to  obtain  smokeless 
•«onomical  combustion  of  the  fuel.  They  had  replaced  their  mechanical  stokers 
"}'  hand-tiring,  burning  Welsh  -^niall  coal,  and  finding  that  caused  trouble  with 
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evoked  considerable  interest,  he  was  pleased  to  be  in  a  position  to  say  that  the 
directors  of  the  company  had  decided  to  throw  their  works  open  to  visits  from 
those  who  were  particularly  interested  in  questions  relating  to  fuel  iind  water 
economy.  It  had  been  urged  that  small  works  could  not  afford  to  employ  a 
chemist  whose  knowledge  and  training  were  of  the  required  calibre.  This  was 
perhaps  true,  but  surely  it  would  be  i)ossible  to  arrange  some  central  authority 
who  would  be  able  to  interpret  results  obtained  by  youths  sent  out  tf>  these 
various  small  works,  youths  who  would  be  quite  competent  to  carry  out  the 
necessary  examinations  of  the  samples.  The  results  so  obtained  would  be  inter- 
preted by  the  central  authority  and  the  works  run  in  accordance  with  such  inter- 
pretation. To  show  how  little,  comparatively,  the  expense  need  be,  the  speaker 
stated  that  it  would  be  quite  possible  for  two  youths  to  carry  out  all  the  daily 
tests  required  in  connection  with  their  own  large  installation  of  23  boilers  and 
numerous  furnaces.  He  ventured  to  think  that  some  society  on  the  lines  of  the 
Manchester  Steam  Users'  Association,  run  for  the  mutual  benefit  of  the  sub- 
scribers, might  easily  be  arranged  to  carry  out  the  programme  mentioned  very 
shortly  above.  His  own  firm  had  been  so  frequently  approached  about  this 
matter  that  they  were  (for  a  number  of  works  in  the  vicinity )  taking  u])on  their 
shoulders  the  work  ascribed  above  as  Ixnng  the  function  of  a  society  founded 
on  the  line  of  the  M.  S.  U.  A. 

Mb.  W.  H.  Atkin  Berry  (London)  as  :i  member  of  the  Coal  Smoke 
Abatement  Society,  replied  to  some  of  the  obst-rvations  which  had  been  made  by 
various  speakers  in  n^ference  to  that  society.  It  had  been  suggested  by  some 
that  it  should  desist  from  prosecuting,  and  should  in  substitution  instruct  and 
advise  offenders  as  to  the  best  methods  of  preventing  smoke.  Such  suggestions 
appeared  to  him  to  indicate  an  entire  misapprehension  alike  as  to  the  first  duties 
of  the  society  and  its  means.  Its  first  duty  was  to  enforce  the  existing  law, 
which  requires  that  black  smoke  shall  not  he  tutitud.  It  was  established  that 
such  emission  is  preventable,  and  it  was  the  duty  of  the  society  to  stje  that 
the  rights  of  the  public  are  re8pe<;ted  in  this  matter;  it  was  not  necessarily 
a  condition  that  it  should  assist  manufacturers  in  doing  that  which  the  law 
required  of  them.  The  law  insists  that  burglars  shall  not  break  in  and  steal, 
but  no  reasonable  person  would  suggest  that  the  police  forci'  should  desist  from 
pursuing  the  offending  burglars  and  resolve  itself  into  a  philanthropic  society 
for  teaching  burglars  how  not  to  steal.  The  Coal  8moke  Abatement  Society 
would  gladly  add  to  its  other  duties  tht»  more  [lacific  course  suggested,  but  the 
necessary  funds  for  that  purpose  must  be  forthcoming.  The  society  depends 
upon  voluntary  contributions,  and  the  public,  while  looking  to  it  for  protection, 
ap|)eared  to  overlook  this  fact.  Its  efforts  and  the  se.ope  of  its  operations  were 
stiriously  restricted  by  need  of  funds,  and  while  welcoming  suggestions  it  asked 
also  for  the  financial  support  essential  to  give  effect  to  them,  and  for  securing 
that  which  was  the  right  of  all,  viz.,  immunity  from  the  nuisance  of  smoke,  and 
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from  the  pollution  of  the  atmosphere.  The  suggestion  which  had  been  made, 
that  the  society  should  recommend  particular  methods  and  systems  of  abating 
smoke  was  one  which  could  hardly  be  entertained ;  it  would  place  it  in  a  false 
position ;  the  Conference,  however,  micfht  feel  assured  that  the  society  is  ready 
to  a;<sist  in  every  possible  way  in  securing  the  object  of  its  existence,  viz.,  the 
abatement  of  smoke.  As  to  the  suggestion,  made  by  Sir  William  Preece  in 
his  address,  that  the  society  should  •'  record  the  firms  who  had  adopted  scien- 
tific measures  and  shown  their  economical  results,''  Mr.  Berry  pointed  out  that 
ii  had  already  adopted  that  course,  and  the  paper  read  that  day  by  Dr.  Eideal 
!:ad  specifically  detailed  the  results.  They  were  still  pursuing  those  investi- 
£;ations,  and  would  gratefully  receive,  t-xamine,  and  record  all  information  upon 
"he  subject  which  might  be  furnished. 

Mr.  J.  Macaulay  (Liverpool)  said  that  it  would  btj  well  if  the  word  **  black," 
in  relation  to  smoke,  were  omitted  from  any  future  Public  Health  Act.  Smoke, 
wliatever  the  colour,  consisted  of  vapours  produced  by  the  partial  combustion  or 
distilkition  of  coal,  or  in  other  words,  <»f  valuable  hydro-carbons  and  sulphur 
compounds,  the  visible  portion ;  and  the  equally  valuable  invisible  portion,  the 
iK)lsonous  gas,  carbonic  oxide,  the  ranges  of  colour  being  due  to  the  quantity  of 
"^ulphur  compounds  prest^nt.  Now,  although  carbonic-oxide  might  be  emitted 
from  a  smokeless  chimney,  the  presence  of  smoke  was  a  sure  indication  of  the 
prw<ence  of  the  gas;  and  the  eifort  intelligently  madr.  to  stop  the  emission 
of  smoke  would  mean  thr  preventing  ot  the  emission  of  carbonic-oridi*.  When 
a  manufacturer  was  convinced  of  the  fact  that  burning  his  coal  to  produce 
anly  CO  meant  the  production  of  4.450  British  thermal  units,  w^hilst  burning 
it  to  COo  m«'ant  the  producticm  of  14,540  units,  he  would  co-openite  with 
them  in  preventing  smoke.  He  cduld  find  out  by  using  an  automatic  COj, 
recorder  whether  his  coal  was  being  burnt  properly  or  not,  and  if  a  fireman 
knew  that  his  name  would  b»*  placed  on  the  record  takt,*n  during  his  term  of 
duty,  he  would  be  induced  to  do  his  best.  Mechanical  stokers,  of  the  coking 
type,  wert^  efficient  if  kept  in  ord»T  and  used  for  steady  loads.  But  where 
thi'  load  was  varying  good  hand-firing  was  best.  In  Liverpool  the  smoke 
in'ip».*<-tors,  who  wen^  trained  engineers  with  Board  of  Trade  certificates, 
visited  the  works  and  advised  manufacturers  to  direct  their  men  (where  hand- 
iiirn<;  was  carried  on)  to  tire  regularly,  to  throw  on  small  quantities  at  a  time, 
and  frequently. 

AIb.  R  p.  Guove  (Central  Loudon  Eiiilway)  said  that,  as  the  engineer  of 
<«ne  of  the  large  power  stations,  he  thougliL  the  London  Smoke  Abatement 
^Jocieiy  went  rather  too  far  at  times,  and  that  their  action  was  approaching 
persecution.  His  company  was  doing  all  in  its  powtir  to  obtain  smokeless 
♦■conomical  combustion  of  the  fuel.  They  had  replaced  their  mechanical  stokers 
by  hand- tiring,  burning  Welsh  Hinall  coal,  and  finding  that  caused  trouble  with 
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the  coal  dust  and  was  still  liable  to  smoke,  they  washed  their  coal,  and  now 
wheu  experiments  were  being  made  to  obtain  smokeless  combustion  with  other 
ckisses  of  coal  and  mechanical  stokers,  if  they  had  the  misfortune  to  make 
smoke,  they  were  re])orted  and  threatened  with  proceedings.  An  automatic 
COo  recorder  was  used,  and  regular  boiler  testing  and  training  of  firemen  was 
adopted,  the  stokers  being  paid  a  bonus  on  the  results  obtained.  Large  sums 
were  now  paid  monthly  to  the  stokers  in  this  way,  over  and  above  regular  wages. 
An  all  round  efficiency  of  74  per  cent,  was  obtained  in  the  boiler  house.  They 
had  lx;en  carrying  out  a  large  numlxT  of  experiments  in  stoking  metho<is,  and 
had  tried  many  alt< 'rations  to  a  mechanical  stoker  with  a  vi(!W  to  finding  a  satis- 
factory solution  of  the  smoke  problem,  and  were  prepared  to  go  still  further, 
but  this  work  could  not  continue  if  the  Coal  Smoke  Abatement  Society  adopted 
a  persecuting  spirit,  and  these  experiments  would  have  to  cease  if  the  officers 
of  that  society  decided  to  report  and  fine  them  for  every  slight  emission  of 
black  smoke,  lie  should  like  also  to  say  tliat  allowance  should  be  made  to  those 
who  have  to  carry  out  their  work  by  the  burning  of  large  quantities  of  coal,  and 
that  the  amount  of  smoke  emitted  should  be  considered  in  proportion  to  that 
quantity,  and  jiarticularly  that  those  who  the  society  knew  were  endeavouring 
to  find  blotter  meaiis  of  abating  the  smoke,  should  be  treated  differently  to  those 
who  make  little  or  no  effort.  He  thought  that  only  on  lines  such  as  this  would 
the  question  be  definitely  decided,  and  the  best  means,  having  in  view  commercial 
success,  be  brought  to  light,  as  after  all  he  did  not  suppose  that  the  Smoke 
Abatement  Society  really  wished  to  stifle  commercial  enterprise.  He  could 
not  agree  with  those  that  argue  that  smoke  abatement  must  neceHsarihj  follow 
economy. 


185 


DISCUSSION    ON 

IS    THE     INTERCEPTING    TBAP    A 

FAILURE  P 

Opened    by    WIIL.LIA:m:    BUTTjBR,     M.B.,     13. P. H.^ 

Medical  Officer  of  Healthy    Willesden. 

(FELLOW.) 

And    H.    IIEAIJ,    A.M.I.C.E., 

City    Surveyor^   Gloucester. 
(membeij.) 

At  Sessional  Meeting,   London,   February   14th,   1906. 


W.  BuTLEi:,  M.B.,  D.IMI. 

BEFORE  answering  such  a  question  as  this,  it  will  be  necessary  to 
consider  the  purpose  of  the  interceptor  in  a  mcKlern  system  of 
drainage.  And  it  may  be  desirable  to  go  to  the  root  of  the  matter  and 
consider  first  the  primary  hygienic  and  physical  principles  which  underlie 
modern  methods  of  sanitation  as  applied  to  the  removal  of  human  excreta 
and  slop  waters  by  a  water-borne  system.  It  may  be  said  that  they 
simply  aim  at  the  removal,  as  rapidly  and  efficiently  as  possible,  of  all  foul 
or  waste  decomposable  organic  matter  from  the  neighbourhood  of  human 
dwellings ;  and  that  equally  important  with  the  rapid  removal  of  sewage 
matter  is  the  prevention,  of  any  accumulation  and  escape  of  the  gases  of 
decomposition  or  of  polluted  waters  near  to  the  house.  Whatever  view 
be  taken  as  to  the  moduH  operandi  by  which  these  agencies  produce 
disease,  it  will  be  conceded  that  the  admission  to  the  house  of  such 
pases,  or  the  pollution  of  the  site  by  liquid  filth,  is  wont  to  be  followed 
by  outbreaks  of  disease  often  explosive  in  character,  and  is  in  any  case 
calculated  to  impair  health.  The  aim  of  modern  drainage  is  simply  to- 
secure  the  dwelling  from  these  untoward  results,  and  upon  the  degree  of 
success  which  in  practice  attends  this  aim  must  the  means  currently 
adopted  be  judged. 

I  shall  endeavour  to  show  that  a  drainage  scheme  in  which  the  di*ai» 
is  disconnected  from  the  sewer  is  as  mischievous  in  practice  as  it  is  faulty 
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in  theory.  It  is  based  on  the  assumption  that  it  is  safe  to  have  a  con- 
dition of  things  in  the  public  sewers  that  it  is  unsafe  to  have  in  the 
house  drains  which  communicate  with  the  sewers,  and  that  you  may 
recognise  the  existence  of  a  danger  zone  on  one  side  of  a  trap  against 
which  the  other  is  assumed   to  be  safely  secured  by  a  water  seal. 

It  must  of  course  be  conceded  that  the  inside  of  a  sewer  can  never  be 
regarded  as  a  sanitary  situation,  but  from  this  to  the  assumption  that  its 
gaseous  contents  may  be  contemplated  as  so  potently  charged  with  danger 
that  they  may  not  even  be  admitted  to  a  gas-tight  system  of  tubes  having 
no  unsealed  opening  save  to  the  outer  air  above  the  housetops,  is  a  most 
serious  confession  of  sanitary  failure.  The  truth  is  that  accumulations  of 
considerable  volumes  of  sewer  gas  are  dangerous  and  insanitaiy,  whether 
they  be  permitted  to  stagnate  in  the  sewers  or  in  the  house  drains.  If 
the  sewers  are  efficiently  ventilated,  as  they  should  be,  there  is  no  ground 
to  suppose  that  the  atmosphere  of  the  sewer  is  more  harmful  than  that 
of  the  house  drain,  and  the  disconnection  of  one  from  the  other  is  not 
only  harmful,  but  irrational  also.  For  it  presupposes  what  sanitarily 
•cannot  be  presupposed,  namely,  a  dangerous  atmosphere  in  the  sewers; 
and  it  is  an  attempted  defence,  by  means  of  a  trap,  against  this  danger, 
which  in  its  very  adoption  casts  doubt  upon  the  efficiency  of  the  means, 
since  the  same  are  used  in  the  defence  of  the  house  against  the  still 
dangerously  regarded  atmosphere  of  the  house  drain.  But  it  may  well 
be  urged  that  academic  objections  to  the  intercepting  siphon  are  little 
likely  to  disturb  so  trusted  and  respectable  a  contrivance  of  the  practical 
sanitarian.  I  will  only  answer  such  an  objection  by  saying  that  the 
siphon  had  its  origin  less  in  a  practical  need  than  in  a  faulty  theory,  and 
that  academic  criticism  alone  should  have  prevented  the  extensive  adop- 
tion of  what  many  regard  as  a  mischievous  appliance. 

Perhaps  the  most  universally  objectionable  feature  of  the  siphon  is 
that  it  prevents  the  efficient  ventilation  of  the  sewers.  That  the  public 
sewers  are  inefficiently  ventilated  in  those  cases  where  their  communication 
with  the  soil-pipe  ventilators  of  the  house  drains  is  intercepted,  is  shown 
in  many  ways.  It  is  a  common  experience  with  municipal  officers  that 
daily  complaints  are  received,  during  the  summer  months,  of  the  offensive 
smells  proceeding  from  the  openings  to  the  sewers  in  the  crown  of  the 
roadway,  placed  there  originally  with  the  intention  of  acting  as  fresh-air 
inlets  to  the  sewers,  and  now  in  many  districts  being  sealed  off  because 
they  are  found  to  act  as  vents  for  the  foul  gases  of  an  insufficiently 
ventilated  sewer.     Visual  demonstration  of  this  fact  may  be  had  during 
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frosty  weather,  when  a  stream  of  condensed  vapour  may  be  observed 
proceeding  from  these  openings  into  the  sewers.  It  might  also  be  shown 
with  regard  to  most  sewers  that  the  number  of  upcast  shafts  which  it  has 
been  possible  to  erect  are  insufficient  to  cause  such  a  negative  pressure 
in  the  sewers  as  shall  result  in  anything  like  continuous  aspiration  of  air 
into  the  sewers  through  the  road  openings. 

But,  short  of  ejffecting  this,  the  road  grids  become  a  nuisance  owing  to 
escape  from  them  of  the  gaseous  contents  of  the  sewer  at  the  street  level, 
and  under  conditions,  owing  to  inadequate  sewer  ventilation,  in  which 
these  gaseous  contents  are  apt  to  contain  a  large  admixture  of  sewer  gas, 
I  think  it  will  not  be  disputed  that  what  is  most  urgently  needed  in 
respect  of  most  public  sewers,  is  an  increased  number  of  exit  ventilators 
intentionally  so  acting.  And  could  these  be  provided  in  sufficient 
numbers — as  practically  at  present  they  cannot  be — the  problem  of  sewer 
ventilation  would  be  solved,  and  the  atmosphere  of  the  sewers  would  then 
be  rendered  as  innocuous  as  rapid  change  in  the  aerial  contents  of  the 
sewers  can  render  it. 

Such  sufficient  numbers  of  upcast  ventilating  shafts  would  be  provided 
were  each  house  drain  and  soil  ventilating  pipe  in  direct  aerial  communi- 
cation with  the  sewers.  The  aspirating  ejffect  of  so  many  outlet  ventilators 
to  the  sewer,  up  which  the  lighter  air  of  the  sewer  would  tend  constantly 
to  ascend  would  be  a  rapidly  inflowing  current  of  fresh  air  to  the  sewers 
at  all  lower  openings ;  and  thus  at  one  and  the  same  time  both  the  sewers 
and  the  house  drains  would  be  effectively  ventilated  and  any  accumulation 
of  gases  of  decomposition,  either  in  the  sewers  or  the  drains  or  their  escape 
in  improper  situations,  rendered  impossible. 

The  interception  of  the  drains  from  the  sewers,  however,  has  deprived 
the  sewers  of  what  should  be  their  natural  outlet  and  on  occasion  inlet 
ventilators.  It  has  necessitated  the  provision  on  each  house  drain  of  an 
untrapped  opening,  in  a  large  proportion  of  cases  in  immediate  proximity 
to  the  doors  or  windows  of  the  house,  and  acting,  at  least  with  a  frequency 
uncontemplated  in  the  theory  of  its  advocates,  as  an  outlet  ventilator  to 
the  drain.  Further,  to  provide  access  to  the  segment  of  the  drain  between 
the  interceptor  and  the  sewer,  another  complication  in  the  shape  of  a 
raking  arm  with  a  readily  removable  stopper  has  to  be  added.  An  inspec- 
tion chamber  is  a  proper  equipment  of  every  drain,  but  the  interceptor, 
necessarily  placed  as  near  the  sewer  as  practicable,  has  necessitated  the 
l>lacing  of  the  manhole  where  the  drain  is  deepest,  and  where,  apart  from 
the  consequently  increased  cost,  it  necessarily  forms  a  capacious  reservoir 
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dition of  things  in  the  public  sewers  that  it  is  unsafe  to  have  in  the 
house  drains  which  communicate  with  the  sewers,  and  that  you  may 
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which  the  other  is  assumed   to  be  safely  secured  by  a  water  seal. 

It  must  of  course  be  conceded  that  the  inside  of  a  sewer  can  never  be 
regarded  as  a  sanitary  situation,  but  from  this  to  the  assumption  that  its 
gaseous  contents  may  be  contemplated  as  so  potently  charged  with  danger 
that  they  may  not  even  be  admitted  to  a  gas-tight  system  of  tubes  having 
no  unsealed  opening  save  to  the  outer  air  above  the  housetops,  is  a  most 
serious  confession  of  sanitary  failure.  The  truth  is  that  accumulations  of 
considerable  volumes  of  sewer  gas  are  dangerous  and  insanitaiy,  whether 
they  be  permitted  to  stagnate  in  the  sewers  or  in  the  house  drains.  If 
the  sewers  are  efficiently  ventilated,  as  they  should  be,  there  is  no  ground 
to  suppose  that  the  atmosphere  of  the  sewer  is  more  harmful  than  that 
of  the  house  drain,  and  the  disconnection  of  one  from  the  other  is  not 
only  harmful,  but  irrational  also.  For  it  presupposes  what  sanitarily 
•cannot  be  presupposed,  namely,  a  dangerous  atmosphere  in  the  sewers; 
and  it  is  an  attempted  defence,  by  means  of  a  trap,  against  this  danger, 
which  in  its  very  adoption  casts  doubt  upon  the  efficiency  of  the  means, 
since  the  same  are  used  in  the  defence  of  the  house  against  the  still 
dangerously  regarded  atmosphere  of  the  house  drain.  But  it  may  well 
be  urged  that  academic  objections  to  the  intercepting  siphon  are  little 
likely  to  disturb  so  trusted  and  respectable  a  contrivance  of  the  practical 
sanitarian.  I  will  only  answer  such  an  objection  by  saying  that  the 
siphon  had  its  origin  less  in  a  practical  need  than  in  a  faulty  theory,  and 
that  academic  criticism  alone  should  have  prevented  the  extensive  adop- 
tion of  what  many  regard  as  a  mischievous  appliance. 

Perhaps  the  most  universally  objectionable  feature  of  the  siphon  is 
that  it  prevents  the  efficient  ventilation  of  the  sewers.  That  the  public 
sewers  are  inefficiently  ventilated  in  those  cases  where  their  communication 
with  the  soil-pipe  ventilators  of  the  house  drains  is  intercepted,  is  shown 
in  many  ways.  It  is  a  common  experience  with  municipal  officers  that 
daily  complaints  are  received,  during  the  summer  months,  of  the  offensive 
smells  proceeding  from  the  openings  to  the  sewers  in  the  crown  of  the 
roadway,  placed  there  originally  with  the  intention  of  acting  as  fresh-air 
inlets  to  the  sewers,  and  now  in  many  districts  being  sealed  off  because 
they  are  found  to  act  as  vents  for  the  foul  gases  of  an  insufficiently 
ventilated  sewer.     Visual  demonstration  of  this  fact  may  be  had  during 
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frosty  weather,  when  a  stream  of  condensed  vapour  may  be  observed 
proceeding  from  these  openings  into  the  sewers.  It  might  also  be  shown 
with  regard  to  most  sewers  that  the  number  of  upcast  shafts  which  it  has 
been  possible  to  erect  are  insufficient  to  cause  such  a  negative  pressure 
in  the  sewers  as  shall  result  in  anything  like  continuous  aspiration  of  air 
into  the  sewers  through  the  road  openings. 

But,  short  of  effecting  this,  the  road  grids  become  a  nuisance  owing  to 
escape  from  them  of  the  gaseous  contents  of  the  sewer  at  the  street  level, 
and  under  conditions,  owing  to  inadequate  sewer  ventilation,  in  which 
these  gaseous  contents  are  apt  to  contain  a  large  admixture  of  sewer  gas, 
I  think  it  will  not  be  disputed  that  what  is  most  urgently  needed  in 
respect  of  most  public  sewers,  is  an  increased  number  of  exit  ventilators 
intentionally  so  acting.  And  could  these  be  provided  in  sufficient 
numbers — as  practically  at  present  they  cannot  be — the  problem  of  sewer 
ventilation  would  be  solved,  and  the  atmosphere  of  the  sewers  would  then 
be  rendered  as  innocuous  as  rapid  change  in  the  aerial  contents  of  the 
sewers  can  render  it. 

Such  sufficient  numbers  of  upcast  ventilating  shafts  would  be  provided 
were  each  house  drain  and  soil  ventilating  pipe  in  direct  aerial  communi- 
cation with  the  sewers.  The  aspirating  effect  of  so  many  outlet  ventilators 
to  the  sewer,  up  which  the  lighter  air  of  the  sewer  would  tend  constantly 
to  ascend  would  be  a  rapidly  inflowing  current  of  fresh  air  to  the  sewers 
at  all  lower  openings ;  and  thus  at  one  and  the  same  time  both  the  sewers 
and  the  house  drains  would  be  effectively  ventilated  and  any  accumulation 
of  gases  of  decomposition,  either  in  the  sewers  or  the  drains  or  their  escape 
in  improper  situations,  rendered  impossible. 

The  interception  of  the  drains  from  the  sewers,  however,  has  deprived 
the  sewers  of  what  should  be  their  natural  outlet  and  on  occasion  inlet 
ventilators.  It  has  necessitated  the  provision  on  each  house  drain  of  an 
untrapped  opening,  in  a  large  proportion  of  cases  in  immediate  proximity 
to  the  doors  or  windows  of  the  house,  and  acting,  at  least  with  a  frequency 
uncontemplated  in  the  theory  of  its  advocates,  as  an  outlet  ventilator  to 
the  drain.  Further,  to  provide  access  to  the  segment  of  the  drain  between 
the  interceptor  and  the  sewer,  another  complication  in  the  shape  of  a 
raking  arm  with  a  readily  removable  stopper  has  to  be  added.  An  inspec- 
tion chamber  is  a  proper  equipment  of  every  drain,  but  the  interceptor, 
necessarily  placed  as  near  the  sewer  as  practicable,  has  necessitated  the 
placing  of  the  manhole  where  the  drain  is  deepest,  and  where,  apart  from 
fhe  consequently  increased  cost,  it  necessarily  forms  a  capacious  reservoir 
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for  the  storage  of  gases  at  the  very  site  where  they  are  most  likely  to 
accumulate  owing  to  the  couple  of  gallons  or  so  of  stagnating  sewage 
contained  in  the  trap  at  the  bottom. 

Every  one  of  these  complications  introduced  into  drainage  systems 
to  meet  the  exigencies  of  the  interceptor  is  extremely  apt  to  go  wrong 
and  produce  nuisance.  The  interceptor  itself  is  essentially  insanitary*. 
It  retains  within  the  precincts  of  the  house  premises  between  two  and 
three  gallons  of  sewage  which  is  of  that  aggravated  character  resulting 
from  the  undue  retention  of  solids,  and  thus  breaks  with  the  primal 
principles  of  domestic  sewage  disposal.  It  occasionally  fails  of  its  object 
of  excluding  from  the  house  drains  the  gaseous  contents  of  the  sewers ; 
for  it  was  urged  in  defence  of  the  system  by  the  late  Dr.  G.  Buchanan, 
in  his  Report  to  the  Privy  Council  and  Local  Government  Board,  that 
should  *'  the  trap  be  ever  forced  by  pressure  of  air  in  the  public  sewer, 
an  immediate  exit  of  the  sewer  air  away  from  the  house  is  afforded  " — 
by  the  so-called  inlet  ventilator  to  the  drains.  The  plating  down  of 
the  street  gratings  to  prevent  the  offensive  smells  from  the  sewers,  which 
the  introduction  of  the  interceptors  has  occasioned,  will,  especially  where 
shafts  have  not  been  erected  in  their  place,  make  this  forcing  of  the 
trap  a  more  frequent  occurrence  than  was  contemplated.  Where  no 
facilities  even  for  inadequate  ventilation  of  the  sewers  arc  provided, 
the  daily  recurring  increases  of  pressure  of  the  imprisoned  gases  must 
necessarily  force  them  through  the  yielding  traps  into  the  house  drains^ 

And  this  contingency,  to  which  every  house  drain  disconnected  fron> 
the  sewer  by  a  trap  is  subject,  is  a  greater  danger  than  is  incurred  when 
sewers  and  house  drains  are  the  channels  for  the  constant  flow  of  con- 
tinuously renewed  currents  of  air.  This  is  a  breakdown  of  the  inter- 
ceptor, the  frequency  of  which  it  is  impossible  to  estimate.  But  it 
fails  in  other  directions.  A  straight  pipe  with  a  proper  fall  shows 
little  tendency  to  choke,  but  if  in  the  course  of  such  a  pipe  an  acute 
kink  or  bend  be  introduced,  especially  if  it  be  of  such  a  character  as- 
to  remain  filled  with  floating  solids,  the  tendency  to  become  choked  at 
this  point  will  have  increased  enormously.  During  last  year,  I  had  a 
systematic  inspection  made  of  all  the  readily  accessible  manholes  in  my 
district.  These  amounted  to  some  6,745,  and  comprised  the  inspection 
chambers  of  about  a  third  of  the  houses  in  Willesden.  In  no  single 
instance  was  a  drain  found  to  be  choked  but  at  the  interceptor,  but  no 
fewer  than  288  or  4^  per  cent,  of  all  the  drains  inspected  were  dis- 
covered to  be  stopped  at  this  point. 
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In  118  of  tliese  cases  the  manholes  were  filled  with  fcrtid  sewage, 
omitting  its  foul  vapours  through  the  drain  inlet  ventilator  close  to  the 
<loor8  and  windows  of  the  houses,  into  which  they  were  duly  aspirated. 

In  the  170  remaining  cases  where  the  drain  was  blocked,  the  manhole 
remained  free  of  sewage,  because  of  another  accident  of  the  system, 
the  unstopping  of  the  raking  arm,  which  permitted  the  escape  of  the 
<lrain  contents  to  the  sewer,  and  incidentally  of  the  sewer  gas  through  the 
manhole  and  drain  inlet  ventilator. 

In  654  cases  this  accident  was  observed  to  have  occurred.     That  is  to 

f^ny  in  nearly  10  per  cent,  of  the  drains  examined  the  interceptor,  apart 

from  its  incidental  drawbacks,  failed  absolutely  of  its  object,  the  drains 

in  these  cases  being  in  direct  communication  with  the  sewers,  the  sewers 

being  thus  provided  with  exit  ventilators  in  the  forecourts  of  the  houses. 

But  for  the  drains  to  be  accidentally  in  direct  communication  with  the 

sewers  in  only  10  per  cent,  of  the  houses  is  much  more  serious  than  for 

100  i>er  cent,  of  the  drains  to  be  intentionally  directly  connected  with 

the  sewers.     In  the  one  case  the  sewer  is  adequately  ventilated,  in  the 

other  the  sewer  air  is  presumably  10  times  more  concentrated  than  where 

all  the  house  drains  ventilate   the  sewer.      In  the  one   case,  moreover, 

the  sewer   air,  diluted   and   comparatively  innocuous,   finds   vent  above 

the  roofs,  and  away  from  all  openings   to  the  houses;  in  the  other,  a 

concentrated  sewer  air   is  laid   on  at   the  ground  level  of   the   houses. 

The  untrapped   opening  to  the  drain,  intended  as   an   inlet  ventilator, 

becomes  in  these   cases  a  serious   danger  to   health.      But  to  such  an 

extent  is  the  inlet  ventilator  recognised  as  a  common  cause  of  nuisance, 

owing  to  its  waywardness  of  acting  as  a  vent  for  foul  gases,  that  it  has 

become   common  practice  to  fit  it  with  a  mica   flap  to   prevent    reflux 

currents  from  the  drain.     In  8,193  cases  of  those  1  investigated,  however, 

tlie  fresh  air  inlet  was  unprotected  by  any  properly  acting  appliance. 

This  may  appear  a  trivial  matter,  since  at  its  inception    no  valve  was 

considered  necessary.     But  it  must  be  remembered  that  admission  to  the 

honse  of  air  from  the  interior  of  the  drain  is  still,  and  I  think  properly, 

regarded  as  dangerous.     Most  people  who  would  remain  unmoved  at  the 

forcing  of  the  intercepting  siphon  would  feel  alarm  at  the  unsealing  of 

the  yard  gully,  and  a  crack  in  a  drain  pipe  covered  with  two  or  three 

feet  of  clay  is  regarded  as  a  most  serious  insanitary  condition  by  people 

who  are  undisturbed  at  an  unprotected  gaping  opening  to  their  drains  a 

couple  of  feet  below  their  open  window. 

It  might  be  thought  that  the  result  of  the  inspection  of  nearly  7,000 
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manholes  yielded  exceptional  results  due  to  accumulation  of  stoppages 
long  unrecognised.  It  is  true  that  in  many  of  the  stoppages  there  was 
evidence  of  antiquity  in  the  insanitary  condition  discovered,  but  in  many 
parts  of  the  district  there  had  been  previous  systematic  inspections  yielding 
i*esults  quite  as  bad,  though  in  less  numbers,  owing  to  the  more  limited 
area  of  investigation.  Nuisances  of  the  character  discovered  are,  more- 
over, constantly  being  abated,  being  the  natural  occasion  of  prompt  com- 
plaint. I  have,  however,  had  a  re-inspection  made  of  about  500  manholes 
with  a  view  to  seeing  whether  the  results  yielded  by  the  first  inspection 
were  confirmed.  The  re-inspection  was  made  within  eight  months  of  the 
first  survey,  and  included  216  manholes  whei^e  originally  no  defects  were 
discovered,  and  288  where  defects  originally  found  had  been  made  good. 
Out  of  the  total  of  504  re-inspections,  49  drains  were  found  to  be  choked 
at  the  interceptor,  and  41  to  have  the  cap  of  the  raking  arm  missing.  Of 
those  choked^  in  30  instances  the  manholes  were  more  or  less  filled  with 
sewage,  while  in  19,  in  addition  to  the  choking  of  the  drain,  the  man- 
hole was  in  direct  aerial  communication  with  the  sewer,  owing  to  the 
absence  of  the  cap  of  the  raking  arm.  Altogether  in  71  instances  the 
drain  was  choked,  the  cap  of  the  raking  arm  missing,  or  both  these  con- 
ditions co-existed.  Thus  in  nearly  15  per  cent,  of  the  manholes  re- 
examined, the  most  serious  defects  were  discovered.  Both  in  these  and 
in  those  primarily  discovered  the  defects  are  traceable  to  the  interceptor, 
and  the  modifications  which  it  entails.  In  an  examination  of  over  7,000 
manholes  it  is  found  that  in  9*5  per  cent,  the  interceptor  fails  of  its  object 
of  disconnecting  the  drain  from  aerial  continuity  with  the  sewer.  It 
fails  not  only  of  this,  but  is  directly  responsible  for  a  high  percentage  of 
blocked  drains,  and  manholes  converted  into  leaking  cesspools. 

The  untrapped  drain-opening  in  the  forecourt  which  it  necessitates, 
normally  serves  as  an  outlet  for  the  emanations  of  the  drain,  and  sets  at 
ridicule  all  insistence  on  the  need  for  effectual  trapping  of  yard  gullies 
and  the  elaborate  precautions  taken  to  secure  a  gas-tight  drain. 

In  the  very  frequent  abnormal  conditions  where  the  drain  is  choked,  and 
the  raking  arm  open  to  the  sewer,  it  is  an  unmitigated  nuisance.  It  is 
for  these  reasons  that  I  am  bound  to  answer  the  question  we  are  discussing 
in  the  affirmative.  It  is  perhaps  beyond  the  range  of  this  discussion  to 
say  what  is  the  counter  proposal ;  but,  in  conclusion,  I  may  give  what  I 
consider  the  essential  principles  of  sanitary  drainage.  A  good  drain  should 
be  so  laid  as  to  be  self -cleansing ;  so  as  to  be  relied  upon  to  remain  gas- 
tight  and  water-tight  throughout  its  course.     It  should  have  no  untrapped 
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opening  save  at  the  top  of  the  soil  pipe  above  the  roof.  Both  the  drain 
and  the  sewer  should  be  effectually  ventilated.  Access  should  be  provided^ 
but  the  drain  should  be  hermetically  sealed  from  the  access  chamber 
except  when  occasion  arises  for  inspection. 

These  conditions  will  probably  best  be  complied  with  by  the  provision 
of  iron  pipes  with  socketed  joints,  caulked  with  blue  lead.  The 
inspection  chamber  can  be  placed  in  the  shallower  part  of  the  drain,  in 
the  absence  of  an  interceptor  determining  its  position  in  the  forecourt, 
and  the  saving  in  cost  thus  effected  will  generally  be  more  than  sufficient 
to  cover  the  additional  expense  of  using  iron  pipes  throughout  the  whole 
of  the  drain. 

Drainage  would  thus  be  simplified  and  cheapened;  theoretically  it 
would  be  consistent  in  detail,  and  practically  it  would  be  efficient,  little 
likely  to  get  out  of  order  or  to  require  amendment.  The  provincial  view 
that  you  could  have  a  satisfactory  drainage  system  for  your  house,  while 
the  public  sewers  at  your  doors  must  be  regarded  with  suspicion,  would 
give  place  to  the  more  concrete  view  which  alone  is  defensible^  namely, 
that  the  drainage  problem  is  one  hygienically,  whatever  be  the  need  for 
legal  or  administrative  distinctions  between  public  sewers  and  private 
drains. 
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IK  the  author's  opinion  the  answer  to  the  above  question  is  yes.  The 
intercepting  trap  is  intimately  connected  with  the  larger  question  of 
the  ventilation  of  sewers  and  drains,  which  has  been  the  subject  of 
controversy,  more  or  less  for  the  last  30  years,  commencing  after  the 
iUness  of  the  King  when  Prince  of  Wales  in  1872.  In  this  controversy 
the  author  has  taken  a  somewhat  active  part  at  various  times. 

The  intercepting  trap  was  patented  by  Mr.  W.  P.  Buchan,  of  Glasgow^ 
about  1875,  and  without  any  special  investigation  was  adopted  by  the 
Local  Government  Board,  and  introduced  into  their  model  by-laws  in 
1^77.  Ever  since  then  this  official  recognition  has  caused  it  to  be  taken 
for  granted  by  large  numbers  of  people,  and  has  deterred  many  from 
investigating  the  question  for  themselves. 

The  controversy  above  referred  to  resulted  in  a  general  concensus 
of  opinion  that  "  sewer  gas  must  be  cut  off  from  the  house,"  and  the 
intercepting  trap  was  adopted  by  the  Local  Government  Board  with  this 
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object,  but  this  was  trying  to   cure    one   evil   by  introducing   another. 

In  its  original  form  a  G-inch  intercepting  trap  contained  over  three 
gallons  of  stagnant  sewage  ;  it  took  the  place  of  and  was  the  same  length 
as  an  ordinary  drain  pipe,  with  from  2  to  8  inches  difference  of  level 
between  the  inlet  and  outlet ;  its  form  has  since  been  modified  by 
various  makers,  in  the  vain  attempt  to  perfect  it,  chiefly  by  contracting 
the  body  to  increase  the  scour,  and  the  contents  are  now  about  2\  gallons 
or  25  lbs.  weight  of  decomposing  sewage,  or  about  an  ordinary  bucket 
full.  The  trap  uses  up  the  fall  required  by  four  or  six  ordinary  pipes,  it 
is  inserted  at  the  lower  end  of  the  underground  portion  of  the  house 
drain,  forming  an  obstruction  therein  nearly  8  inches  deep  to  the  flow 
of  the  sewage,  it  causes  the  sewage  to  deposit  from  25  per  cent,  to 
35  per  cent,  of  its  solid  matter  in  the  trap  after  each  discharge  in  dry 
weather,  and  paralyses  the  flow  of  the  sewage  through  the  whole  length 
of  the  underground  portion  of  the  house  drain.  During  dry  weather  the 
contents  of  the  trap  are  always  more  or  less  putrid,  and  contaminate  both 
the  drain  and  the  sewer  to  which  it  is  connected. 

The  intercepting  trap  necessitates  in  the  front  of  the  house,  near  the 
front  door  or  windows,  the  so-called  fresh  air  inlet,  which  acts  alternately 
iis  an  outlet  and  an  inlet  with  every  discharge  from  the  drain.  A  mica 
or  aluminium  flap  valve  is  generally  fixed  to  these  inlets  in  order  to 
prevent  them  acting  as  outlets,  but  the  constant  flapping  action  accom- 
panying every  discharge  from  the  drain,  very  soon  damages  the  flap  to 
such  an  extent,  that  it  becomes  useless,  and  the  result  is  that  in  most 
<!ases  the  householders  promptly  stop  up  the  opening,  to  get  rid  of  the 
nuisance.  When  the  houses  are  built  close  to  the  public  footpath,  the 
trap  has  to  be  fixed  below  the  ground  floor  or  basement  of  the  house, 
unless  the  Sanitary  Authority  allow  it  to  be  fixed  outside  below  the  public 
footvvav. 

The  trap  is  liable  to  frequent  stoppage,  and  is  provided  with  an 
inspec'tion  chamber,  or  man-hole,  to  facilitate  its  clearance ;  but  these 
inspection  chambers  are,  as  a  rule,  only  opened  when  a  serious  stoppage 
•occurs,  which  causes  the  sewage  to  show  above  ground. 

Tlie  great  majority  of  stoppages  in  modem  drains  occur  at  the  inter- 
cepting trap,  and  many  are  unknown  to  the  householder,  because  they 
•clear  themselves  by  the  accumulation  of  sewage  in  the  inspection 
chamber  and  drain,  until  a  sufficient  head  of  sewage  is  produced  to  force 
the  obstruction  through  the  trap ;  the  result  of  these  temporary  stoppages 
being  that  the  brickwork  of  the  inspection  chamber,  of  about  four  to  six 
square    yards   area,  and   a   considerable   length    of    the    drain,    become 
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plastered  with  a  slimy  deposit  of  decomposing  sewage.  When  the 
pressure  of  the  head  of  sewage  is  not  sufficient  to  force  the  obstruction, 
of  course  the  sewage  shows  at  the  yard  gulleys,  and  men  have  then 
to  be  sent  for  to  open  and  clear  the  drain. 

The  trap  is  introduced  into  the  lower  end  of  the  house  drain,  on 
the  erroneous  assumption  that  it  is  a  safeguard  to  the  house,  but  it  is  no 
protection  at  all ;  on  the  contrary,  it  is  a  useless  and  dangerous  ob- 
struction, which  provides  at  every  man's  front  door  the  very  conditions 
and  dangers  which  it  is  the  object  of  modem  sanitation  to  prevent. 

These  traps  now  form  part  of  many  thousands  of  existing  drains,  and 
while  they  absolutely  prevent  the  adoption  of  a  j)roper  system  of  ventila- 
tion, they  also  provide  a  reservoir  of  putrid  sewage  on  every  house  drain 
to  contaminate  everything  passing  through  it,   and  thus  cause  noxious 
ga.ses  and  smells  to  be  generated  in  the  drains  and  sewers,  which  cannot 
1)6  got  rid  of  by  any  amount  of  flushing  of  the  sewers  alone,  and  the  more 
numerous  the  traps  the  greater  the  nuisance.     The  trap  necessitates  the 
use  of  at  least  50  per  cent,  more  water  in  the  flushing  cisterns  to  the 
w.c's,  and  even  a  three-gallon  flush  is  not  sufficient  to  prevent  stoppages. 
A  series  of  experiments  were  carried  out  by  a  committee  of  this  Institute 
in  189^),   which   proved   that  even   with    a   three-gallon   flush,  through 
a  properly  constructed  straight  drain  50  ft.   long,  G  ins.  diameter,   laid 
with  a  fall  of  1  in  40,  on  trestles  above  ground,  as  the  result  of  GOO 
<lischarges,  27  per  cent,  of  the  solids  were  left  in  the  intercepting  trap 
after  each  discharge,  and  with  a  two-gallon  flush  3')  per  cent.,  and  the 
committee  recommended  three  gallons  as  a  minimum.      More   recently 
the  experiments  of  Dr.  Porter  on  an  actual  G-inch  drain  in  connection 
mth  a  factory,  proved  that  the  intercepting  trap  could  only  be  entirely 
cleared  out  by  a  six-gallon  flush. 

The  great  object  of  a  system  of  drains  and  sewers  is  to  discharge 
the  sewage  at  the  outfall  in  the  shortest  possible  time.  Why,  therefore, 
should  we  put  an  obstruction  into  every  drain  to  defeat  this  object  t 

The  intercepting  trap  is  wrong  in  principle,  and  is  no  remedy  for 
either  a  badly  constructed  drain^  or  sewer ;  it  cannot  protect  the  house 
from  the  action  of  a  defective  drain,  and  it  is  liable  to  be  forced  at  any 
moment:  the  true  safeguard  to  the  house  and  its  inhabitants  being  a 
sound  drain  laid  with  a  good  fall,  gas-tight  joints,  and  properly  ventilated 
by  a  full  size  pipe  to  above  the  roof  of  the  house.  On  such  a  drain  the 
intercepting  trap  is  a  useless  and  dangerous  obstruction,  but  its  absence 
allows  the  drain  to  be  laid  with  a  better  fall,  to  remove  the  sewage 
quickly  while  in  a  fresh  state,  and  to  keep  itself  clean ;  this  in  turn  acts 
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upon  the  sewers  in  a  similar  way,  enabling  the  sewage  to  be  discharged 
at  the  outfall  before  decomposition  can  take  place.  No  sewer  gas  would 
then  be  generated,  but  only  the  watery  vapour  which  rises  from  every  wet 
surface,  especially  in  dry  weather,  and  this  could  then  be  easily  dealt  with 
by  the  ventilation  of  the  sewers  through  the  ventilated  house  drains. 
Neither  the  drains  nor  the  sewers  would  be  under  any  pressure,  the  traps 
at  the  waterclosets  and  gullies  would  be  amply  sufficient  to  protect  the 
houses,  and  a  general  improvement  in  the  health  of  the  community  would 
follow,  because  the  fresh  vapour  of  the  sewage  would  be  promptly  oxidised, 
in  its  initial  stages,  before  it  had  time  to  become  putrid  or  dangerous ; 
the  only  object  of  sewer  and  drain  ventilation,  beyond  relieving  pressure, 
should  be  to  deal  with  this  fresh  vapour,  and  it  should  not  be  asked  to  do 
so  after  this  has  been  allowed  to  develop  into  sewer  gas. 


Mr.  H.  Alfred  Eobchling  (Westminster),  as  one  who  had  had  a  great  deal 
of  experience  in  the  sewerage  of  towns,  the  ventilation  of  sewers,  and  the 
drainage  of  houses,  observed  that  in  considering  this  question  two  main  prin- 
ciples must  not  be  lost  sight  of:  that  prevention  was  better  than  cure,  and 
that  of  the  two  evils — escape  of  sewer  gas  or  sewer  air  in  our  houses,  i.e.,  in 
confined  positions,  and  escape  of  sewer  air  in  the  streets,  i.e.,  in  not  confined 
positions — the  latter  was  the  less.  Everybody  was  agreed  on  this.  In  the 
following  remarks  he  would  always  assume,  both  in  the  case  of  public  sewers 
and  private  drains,  that  they  were  properly  designed,  properly  constructed, 
and  properly  maintained,  as  it  was  absolutely  useless  to  argue  the  points  on 
any  other  premises.  Those  who  wished  to  convince  them  that  the  discon- 
nectiDg  trap  was  obsolete  and  liad  far  better  be  abandoned,  must  in  order 
to  carrj'  their  case  prove  either  the  one  or  the  other  of  the  following  conten- 
tions. They  must  either  show  that  sewer  gas  was  beneficial  to  health,  or  if  that 
were  incapable  of  proof,  they  must  clearly  demonstrate  that  the  air  in  the  public 
sewers  must  always  be  at  least  as  good  as  the  air  in  house  drains,  and  further, 
that  the  disconnecting  trap  must  in  every  case  prove  an  unmitigated  nuisance. 
If  it  could  be  shown  that  sewer  gas  was  beneficial  to  health — and  here  the 
negative  proof  could  not  be  taken  to  establish  positive  endence — the  necessity 
for  the  disconnecting  trap,  and  as  a  matter  of  fact  of  all  other  traps,  dis- 
appeared. The  difference  between  the  disconnecting  trap  and  the  traps  in 
the  house  was    one  of  degree  only,  the  difference  consisting  in  the  depth  of 
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the  seal  and  the  quantity  of  waste  x^-ater  retained.     As  the  authors  (at  any 
rate  one  of  them)  had  frankly  admitted  that  sewer  gas  was  dangerous  to  health, 
it  seemed  perfectly  logical  that  they  should  do  all  in  their  power  to  prevent 
its  being  laid  on  systematically  to  our  houses.     In  the  absence  of  proof  of  the 
beneficial  character  of  sewer  gas,   the  opponents  of  the  disconnecting  trap 
had,  therefore,  to  demonstrate  that  the  air  in  public  sewers  could  never  be  worse 
than  the  air  in  the  house  drains,  and  that  further,  every  disconnecting  trap  must 
prove  a  very  serious  nuisance.     To  estabhsh  the  first  contention  it  vrould  not  do 
to  say  that  the  air  in  the  public  sewers  might  be  as  good  as  in  the  house  drains^ 
as  in  that  case  it  might  also  be  considerably  worse,  and  as  it  was  generally  the 
unexpected  that  liappened,  it  was  plainly  our  duty  to  guard  against  the  pollution 
of  the  air  in  the  bouse  drains  from  the  public  sewers.     He  then  went  on  to 
discuss  the  conditions  in  a  public  sewer  that  had  been  carefully  constructed  on 
the  separate  system,  and  was  carefully  maintained,  and  showed  that  owing  to 
the  intermittent  fiow,  especially  in  the  more  level  parts  of  a  town,  one  could 
never  make  sure  of  the  air  in  it  being  perfectly  sweet  and  free  from  smell.     If 
sewer  air  carried  pathogenic  germs  such  as  those  of  typhoid  fever  and  of  other 
preventable  diseases,  and  if  it  carried  volatile  ptomaines,  these  would  be  more  or 
less  present  in  the  air  of  public  sewers,  especially  in  large  towns.     With  a  house 
dndn,  especially  where  baths  were  in  use,  the  case  was  altogether  different,  and 
here  it  was  not  overstating  the  case  to  say  that  in  a  carefully  constructed  and 
rationally  maintained  drain  the  air  would  be  perfectly  sweet.     This  was  known 
to  all  those  who  had  frequently  examined  good  house  drainage  systems.     The 
contention  that  the  air  in  public  sewers  must  always  be  at  least  as  good  as  the 
air  in  house  drains  could,  therefore,  not  be  established,  and  hence  it  seemed 
perfectly  reasonable  to  establish  a  barrier  between  them.     But  if  it  could  be 
shown  that  the  particular  form  of  barrier  now  universally  adopted — the  discon- 
necting trap — was  wrong  in  principle  and   must   always   be   an   unmitigated 
nuisance,  it  was  high  time  to  abandon  it  in  favour  of  another  form.     The  dis- 
connecting trap  had  now  been  in  existence  for  about  twenty-five  years,  and 
there  must  be  at  a  moderate  estimate  millions  of  it  in  use.     Was  it  imaginable 
that  if  it  had  proved  a  failure  in  every  case  they  would  still  go  on  employing  it  ? 
On  the  contrary  it  would  have,  and  that  deservedly,  disappeared  from  the  scene 
long  ago.     This  contention  was  strongly  supported  by  the  Willesden  experience, 
mentioned  in  the  first  paper.     For  if  he  read  the  paper  aright  it  was  shown 
there  that  out  of  every  100  cases  the  trap  had  proved  perfectly  efficient  in  90, 
so  that  the  chances  were  as  9  to  1  in  favour  of  the  trap.     This  was,  however, 
well  on  the  road  to  dead  certainty  that  it  would  prove  perfectly  satisfactory,  and 
if  for  this  reason  they  were  bound  to  condemn  it  they  would  have  to  condemn 
erery  apparatus  now  manufactured.     For  there  was  no  such  thing  as  an  appara- 
tus, that  however  improper  its  use  would  not  get  out  of  order.     It  was  not  liis 
province  to  explain  the  failure  in  Willesden  of  every  10  traps  out  of  100,  but  he 
might  say  from  his  experience  that  where  a  carefully  constructed  disconnecting 
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trap  had  not  fulfilled  its  expectation  tliis  was  in  nearly  (»very  case  due  to  gi'oss 
sanitary  neglect  on  the  part  of  someone.  Granting,  however,  solely  for  the  sake 
of  argument,  that  a  disconnecting  trap  was  not  a  necessity,  his  experience  told 
him  that  the  arrangements  of  a  cast  iron  drainage  as  suggested  in  the  first 
paper,  and  especially  as  shown  in  tlie  diagrams  on  the  wall,  would  not  give  them 
reasonable  security  against  the  entrance  of  sewer  air  into  their  houses.  Even  if 
all  the  house  drainage  systems  in  this  country  could  be  so  well  superintended 
that  all  the  joints  both  below  and  above  ground  were  absolutely  gastight  and 
remained  so  for  say  50  years,  that  all  the  ventilated  ends  of  soil  pipes  were 
carried  above  the  roof  without  bends  so  that  an  accumulation  of  rust  and  dirt  in 
them  did  not  block  the  passage  of  air  through  them  after  a  few  years,  it  was 
well  known  that  the  water  seals  of  the  traps  in  their  houses  were  subject  to  being 
broken  either  by  pressure  or  siphonage,  and  that  sewer  air  would  escape  at  the 
point  of  least  resistance  wherever  that  happened  to  be,  either  inside  or  outside 
the  house.  If,  for  instanc(%  the  air  in  a  long  length  of  soil  pipe  was  too  heavy 
for  the  sewer  gas  to  force,  the  latter  would  break  thnjugh  tlie  water  seals  of  the 
traps  inside  the  house.  Or,  if  the  case  was  taken  of  a  house  let  out  on  the  flat 
system  and  they  assumed  that  one  of  them  stood  empty  for  some  time,  which  was 
by  no  means  an  unusual  thing,  would  not  in  such  a  case,  after  the  water  in  the 
traps  had  evaporated,  sewer  gas  enter  and  unknown  to  the  other  inhabitants 
roam  through  the  whole  building  without  check  or  hindrance?  But  apart  from 
this,  what  would  be  the  responsibility  of  the  authorities  if  it  coidd  be  shown 
that  sewer  gas  from  the  public  sewers  had  entered  a  particular  house  and  there 
caused  serious  or  fatal  illness  ?  A  case  of  this  kind  had  been  tried  in  August, 
1896,  at  the  IJinningham  Assizes,  in  which  judgment  for  ^2,875  had  been  given 
against  an  Urban  District  Council.  This  was  not  a  discussion  on  the  ventilation 
of  sewers,  lience  he  could  not  discuss  tlie  subject,  but  he  juight  perhaps  be 
permitted  to  say  that  it  was  well  known  now  that  there  was  no  such  thing  as 
constancy  in  the  direction  of  the  air  currents  in  sewers.  The  movement  of  air 
would  at  one  time  be  up-hill  and  then  change  to  a  down -hill  one,  and  the  only 
thing  that  they  could  make  sure  of  was  continual  change.  This  held  good  not 
only  for  public  sewers  but  also  for  private  house  drains,  and  in  districts  without 
disconnecting  traps  it  had  been  amply  shown  that  the  air  current  was  not  per- 
manently in  the  direction  from  the  public  sewer  to  the  house,  but  frequently 
changed  into  the  opposite  direction.  In  this  connection  he  might  mention  the 
Bristol  sewers,  which  were  not  ventilated  at  all,  and  where  as  had  been  observed 
there  was  a  strong  down-hill  current.  It  could,  therefore,  not  be  correctly 
maintained  that  in  the  absence  of  disconnecting  traps  tlie  public  sewers  would 
always  be  ventilated  by  the  private  house  drains.  Was  it  not  further  also 
correct  to  say  that  should,  in  cases,  the  disconnecting  trap  prevent  the  ventila- 
tion of  the  public  sewer  through  the  house  drain,  its  use  was  more  than  amply 
justified  by  considerations  for  the  health  of  the  inhabitiints.  From  the  fore- 
going remarks  it  would  be  clear,  he  hoped,  that  the  contentions  necessary  for 
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the  abandonment  of  the  disconnecting  trap  could  not  be  successfully  maintained, 
and  the  position  so  far  taken  up  by  owners  and  o(^^cu piers  of  houses,  that  they 
with  the  use  of  the  disconnecting  trap  should  see  to  the  ventilation  of  the  house 
drainage  system,  and  that  the  authorities  must  provide  for  the  ventilation  of  the 
street  sewers  without  recourse  to  the  house  drains  would,  therefore,  seem  per- 
fectly logical,  hence  reasonai>le  and  justifiable.  Engineers  were  accustomed  to 
pronde  in  all  their  constructions  a  factor  of  safety,  that  is,  they  designed  their 
itnictures  so  that  they  could  withstand  a  strain  of  from  four  to  six  times  greater 
than  the  calculated  one,  and  this  was  for  the  express  purpose  of  meeting  unfore- 
seen accidental  c<jnditions  ov(»r  which  they  had  no  control.  Why  should  tliey 
abandon  a  factor  of  safety  in  sanitary  works,  where  it  was  doubly  necessary  ? 
The  disconnecting  trap  properly  constructed  and  rationally  maintained  provided 
such  a  factor  of  safety,  which  was  convenient  and  cheap,  and  he  hoped  it  would 
not  be  abandoned  except  under  very  special  circumstances.  Was  not  an  English- 
man's home  his  castle,  and  why  should  they  allow  its  invasion  by  sewer  gas 
any  more  than  by  anything  else  ? 

Dr.  Chables   Saxders   (West   Ham)   said  he  came  with   the   object   of 
lending  his  support,  from  the  experience  of  West  Ham,  to  the  views  enunciated 
by  Dr.  Butler  and  Mr.  Bead,  but  after  the  remarks  of  the  last  speaker  he  felt 
he  should  apologize,  for  representing  the  views  of  a  large  town  with  apparently 
rery  inferior  di*ainage.     For  if  it  were  true,  as  stated,  that  a  drain  properly  laid 
with  an  interceptor,  inlet  and  outlet  ventilators  only  contained  pure  air  and  did 
not  stink,  then  he  found  it  impossible  to  explain  the  reason  why  the  drains  laid 
by  his  colleagues  the  Inspectors  of  Nuisances,  whoso  training  the  Koyal  Institute 
vouched   for  and  whose  abihty  and  care  he  himself  could  vouch  for,  did  iu 
numerous  cases  result  in  most  obnoxious  odours  at  the  so-called  fresh  air  inlet — 
a  condition  generally  remedied  by  the  occupier  who  blocked  it  up.     He  would 
ask  someone  to  describe  th(»  differ(»nce  between  drain  air  and  sewer  air.     Person- 
ally be  did  not  recognise  any  difference,  for  under  the  Public  Health  Act,  1875, 
a.H  soon  as  two  liouses  were  drained  by  a  single  pipe,  the  pipe  became  a  sewer ; 
yet  the  advocates  of  the  interceptor  did  not  feel  it  incumbent  upon  them  to  place 
one  at  the  top  end  of  such  a  sewer,  but  allowed  several  houses  to  drain  into  one 
pipe  sewer,  and  placed  tlie  interceptor  between  the  sewer  in  the  road  and  the 
aewer  on  private  property,  thereby  allowing  the  sewer  air  above  the  intercept<jr 
to  escape  freely  into  the  house  drain  at  the  top  end.     Dr.  Butler  had  shown 
what  actually  did  liappen  when  intercepting  traps  were  used ;  the  only  argument 
adduced  in  opposition  to  the  abolition  of  interceptors  consisted  of  opinions  as  to 
what  might  or  would  liappen  if  they  were  abolished ;  but  no  instances  of  injury 
to  health  or  nuisance  were  found  in  connection  with  the  thousands  of  drains 
which  had  no  interceptor.     He  trusted  the  result  of  the  discussion  would  be  to 
frighten  away  the  bogey  of  the  assumed  danger  arising  from  the  ventilation  of 
sewers  bv  means  of  the  house  drains. 
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Mr.  C.  Chambers  Smith  (Engineer  and  Surveyor  to  the  Sutton  Urban 
District  Council)  said  he  could  not  agree  with  the  first  two  speakers,  and 
after  Mr.  Eoechling's  remarks  he  thought  it  would  be  agreed  that  the  bottom 
had  so  &r  been  knocked  out  of  their  argument.  The  main  objection  to  the 
intercepting  trap  was  that  it  got  blocked  up.  Well,  there  was  no  apparatus 
that  did  not.  An  intercepting  trap  was  just  as  necessary  as  a  gully  trap,  and 
which  of  them  would  say  that  because  that  got  blocked  up  it  should  be  abolished  ? 
As  to  the  fresh-air  inlet  venting  on  to  the  windows  of  houses,  that  objection  was 
met  by  carrying  the  pipe  higher  up  the  side  of  the  building.  Another  point  was 
tliat  they  had  not  yet  proved  the  necessity  of  ventilating  sewers.  The  danger  of 
abolishing  intercepting  traps  was  oue  that  they  should  not  encounter.  The 
risk  attendant  upon  having  sewer  gas  laid  constantly  on  to  houses,  which 
would  be  the  case  if  intercepting  traps  were  abolished,  was  too  serious  to  be 
lightly  undertaken,  and,  as  everyone  knew,  it  was  impossible  to  guarantee  that  a 
drain  passed  as  sound  would  remain  so  for  two  years ;  therefore  where,  as  for 
instance,  drains  ran  under  houses,  the  escape  of  sewer  air  could  and  would  go  on 
until  it  produced  disease  and  possibly  death.  It  was  suggested  that  with 
free  ventilation  of  sewers,  the  offensiveness  and  danger  of  sewer  air  would  be 
practically  abolished,  but  this  could  not  be  supported,  and  was  not  in  accord- 
ance with  facts.  In  the  upper  reaches  of  sewers,  where  the  sewage  was  fresh, 
the  odour  was  not  so  intolerable ;  but  when  sewage  had  travelled  some  distance 
in  the  sewer  it  became  putrescent.  No  amount  of  ventilation  could  destroy 
its  ofPensiveness,  and  one  had  only  to  remember  as  a  case  in  point  the  con- 
dition of  an  absolutely  open  sewer,  such  as  the  Eiver  Aire  at  Leeds,  to  recognise 
that  neither  dilution  nor  oxidation  could  destroy  such  conditions.  It  therefore 
meant  that  houses  adjacent  to  such  sewers  would  be — as  regards  danger  and 
offensiveness  from  sewer  air  being  laid  on  to  them — in  an  intolerable  position. 
The  objection  to  intercepting  traps  had  been  raised,  he  admitted,  by  municipal 
engineers  in  consequence  of  their  inability  to  ventilate  the  sewers  by  them- 
selves, and  medical  officers  of  health  had  hitherto,  and  rightly  so,  in  his 
opinion,  been  adverse  to  their  abolition.  It  was  not,  however,  the  duty  of 
occupiers  and  owners  to  ventilate  public  sewers,  and  local  authorities  should 
find  a  proper  remedy  and  not  risk  the  menace  to  health  which  would  be  intro- 
duced if  intercepting  traps  on  house  drains  were  abolished. 

Mr.  F.  Wood  ( Fulham)  said  that,  viewing  the  matter  broadly,  he  thought 
the  majority  of  those  present  would  agree  with  what  the  authors  of  these  articles 
had  said.  They  had,  however,  to  vitnv  this  question  from  the  "  exception  "  point 
of  view.  Intercepting  traps,  if  used  properly  and  judiciously,  were  not  a  failure. 
When  the  trap  was  a  failure,  it  was  for  the  reason  that  its  application  was  at 
fault.  The  w.c.  was  a  trap,  but  no  one  would  suggest  that  this  should  be  dis- 
pensed with,  and  the  pan  left  freely  open  to  the  main  sewer.  If  the  soil  pipe 
from  the  w.c.  had  no  anti-siphon  pipe,  then  the  interceptor  at  the  foot  of  the 
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soil  pipe  was  desirable  and  necessary — especially  was  this  the  case  if  there  were 
series  of  w.c.'s  one  above  the  other ;  if  one  should  be  untrapped  by  the  working 
of  the  w.c.  on  a  higher  floor,  this  trap  would  prevent  the  gases  entering  the 
house.     The  interceptor  at  the  w.c.  was  properly  worked  and  was  satisfactory ; 
every  time  it  was  used  it  was  emptied  of  the  previous  contents.     The  only 
method  of  clearing  an  intercepting  trap  was  to  send  down  a  large  quantity  of 
water  in  a  short  time — more  than  ever  would  go  down  from  a  single  w.c.    If  the 
W.C.  trap  was  with  difficulty  cleared  by  means  of  the  quantity  discharged  from  a 
two-gallon  cistern,  it  must  be  impossible  for  this  action  to  take  place  in  regard  to 
the  larger  intercepting  trap  placed  at  so  great  a  distance  as  30  feet  away,  with 
ftn  approach  of  1  in  30  instead  of  a  vertical  one.     The  water  passed  through  a 
trap  by  displacement ;  if  the  velocity  was  small,  one  could  easily  imagine  the 
water  passing  through,  and  the  floating  or  solid  matter  being  intercepted  or 
held  back  by  the  obstructing  trap.     Any  noxious  gas  generated  by  the  matter 
in  the  trap  would  either  remain  in  the  house  drain  or  escape  by  the  so-called 
air  inlets  or  air  outlets.     He  could  confirm  the  writers  of  the  articles  in  their 
condemnation  of  the  air  inlets,  which  were  placed  immediately  under  windows 
and  in  positions  where  children  might  use  them  and  tamper  with  the  mica 
fli^  as  if  it  were  something  placed  there  for  their  amusement.     The  trap  inter- 
cepted the  gases  from  the  sewer ;  he  believed  it  did  this  effectively.     If  this  was 
the  object,  then  it  was  not  a  failure.     But  if  the  trap  was  not  in  existence,  the 
gas  would  still  be  intercepted  from  the  liouse  by  the  trap  at  the  w.c.  and  gully. 
Then  why  place  an  interceptor  in  the  sewer?     The  answer  to  this  had  been  that 
there  were  people  who  did  not  use  the  gullies,  w.c.'s,  etc.,  and  the  water  e\'apo- 
rated  and  the  trap  became  an  open  ventilator,  whereas  the  interceptor  would 
always  be  full  of  water,  and  oftentimes  clean  water,  from  the  rain-water  that 
entered  the  drain,  so  that  if  the  w.c/s  were  not  used,  this  trap  was  placed  there 
in  a  position  where  it  would  always  have  water,  and  where  there  could  be  little 
or  no  evaporation.     Many  said  that  it  was  impossible  to  become  infected  with 
disease  from  sewer  gas  when  it  passed  through  the  air,  while  others  had  agreed 
that  there  was  danger,  so  the  ordinary  man  in  the  street  knew  not  what  to  do, 
and  he  took  double  precautions — as  in  this  case  he  thought  two  interceptors 
were  better  than  one. 

Mb.  William  G-heen  (Finsbury)  said  he  advocated  the  abolition  of  the 
trap.  If  the  intercepting  trap  were  abolished  ventilation  could  be  improved 
by  means  of  ventilating  pipes  or  soil  pipes  being  affixed  to  the  drain  of  each 
house,  whereby  the  gases  generated  in  the  sewers  by  decomposition  would  not 
only  be  carried  away  more  quickly  but  would  be  distributed  over  a  greater 
area.  If  sewer  air  was  so  bad  they  should  protect  themselves  against  it,  and 
this  could  well  be  done  by  having  a  good  drain,  tested  with  water  when  con- 
structed. He  did  not  consider  an  intercepting  trap  was  a  necessary  appliance, 
and  if  the  drains  were  properly  ventilated  they  would  be  much  better  without 
interceptors. 
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(1)  Mr.  Gko.  M.  Peitit  (Kensington)  said  he  should  like  to  ask  a  few 
questions.  Would  Dr.  Butler  tell  them : — If,  in  that  part  of  the  district  when* 
diphtheria  was  most  prevalent,  the  houses  were  flooded  by  storm  water  from 
the  sewers  during  heavy  rains. 

Dr.  Butler  replied  that  that  portion  of  the  district  referred  to  wns  one 
that  was  least  flooded  by  storm  water  during  heavy  rains. 

(2)  In  how  many  cases  were  the  traps  that  were  found  to  be  choked,  level 
traps,  or  trap.s  tliat  had  a  cascade  ?  he  asked  this  question  because  he  believed 
that  traps  with  a  cascade  impede  the  velocity  and  are  the  cause  of  many 
stoppages  in  the  trap,  especially  in  small  tenement  houses  where  hard  paper 
was  used.  The  paper  opened  wide  in  the  water  in  the  trap,  and  the  next  flush 
of  water  instead  of  sending  the  paper  through  the  trap,  fell  on  the  outer  edge  of 
the  paper  and  turned  it  over  and  over  piece  after  piece  until  a  ball  was  formed, 
with  the  result  that  the  drain  was  choked.  Many  old  drains  had  been  opened 
up  and  an  old  fashioned  siphon  found  placed  therein,  no  one  knew  it  was  there 
until  the  drain  had  been  exposed  for  the  purpose  of  fixing  a  trap  in  it.  This 
bore  out  his  statement  that  traps  with  a  cascade  were  at  fault. 

Dr.  Butler  replie<l  lie  was  sorry  he  was  unable  to  supply  that  information 
a  note  not  having  been  made  at  the  time. 

Dr.  Sydney  D.vvies  (Woolwich)  who  was  unable  to  attend,  wrote  saying 
he  was  decidedly  opposed  to  the  general  abolition  of  intercepting  traps. 
If  all  sewers  were  perfect  in  construction,  perfect  in  form,  and  perfectly  flushed 
there  would  be  no  need  for  the  intercepting  trap,  which  would  in  that  case  be 
nothing  but  an  obstruction  to  the  removal  of  house  dniinage,  but  he  thought 
that  until  that  ideal  coadition  of  the  sewers  arrived,  of  the  two  evils,  escape  of 
sewer  gas  in  the  neighbourhood  of  the  houses,  and  the  slight  impediment  to  the 
getting  away  of  house  dniinage  offered  by  the  trap,  the  first  must  be  considered 
decidedly  the  greater.  Occasionally  no  doubt  some  nuisance  arose  from  an 
intercepting  trap,  but  he  found,  on  careful  enquiry,  that  in  his  borough  any  such 
nuisance  was  exceptional.  The  Borough  Engineers  who  advocated  the  abolition 
of  the  trap  did  so,  he  understood,  not  so  much  b(;cause  they  considered  it 
objectionable  in  itself,  as  because  they  wish  to  ventilate  the  sewers  through  the 
house  drains.  Their  very  reas(m  then  for  asking  for  its  abolition  was  an 
argument  against  the  proposal.  If  the  se\\er3  needed  so  much  ventilation,  the 
sewer  gas  must  be  decidedly  objectionable,  and  should  not  escape  in  the  neigh- 
bourhood of  houses.  The  object  of  the  Borough  Engineers  should  be  not  to 
obtain  general  ventilation  of  sewers,  but  to  so  improve  the  sewers,  and  so  flush 
them,  that  no  ventilation  m  as  needed  except  for  those  sewers  in  which  men  must 
work.  These  of  course  must  hi*  separately  considered,  and  special  means  taken 
for  their  ventilation,  but  not  by  tapping  them  at  every  house.  He  was  surprised 
to  find  that  Dr.  Butler  was  a  convert  to  the  view  generally  held  by  the  Borough 
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Engineers  as  to  the  desirability  of  making  every  house  assist  in  ventilating  the 

sewera.     About  ten  years  ago  he  (Dr.  Davies)  read  a  paper  before  the  British 

Medical  Association  on  Ventilation  of  Sewers,  in  which  it  was  maintained  that 

more  ventilation  did  not  mean  less  foul  gas  in  the  sewers,  but  rather  the  contrary. 

He  quoted  Mr.  Baldwin  Latham  as  follows  :  "  If  they  allowed  large  volumes  of 

pure  lur  to  pass  through  a  sewer  in  contact  with  sewage,  they  had  large  volumes 

of  fool  air  escaping  at  some  point,  and  that  the  great  secret  in  sewer  ventilation 

was  not  to  encourage  these  currents  of  air  through  sewers,  but  to  give  such  an 

amount  of  vent  as  should  prevent  any  pressure  being  exercised  upon  the  traps  of 

their  houses,  so  as  not  to  allow  any  escape  into  the  house  itself."    He  did  then, 

tad  still  endorsed  this  view,  which  he  thought  had  of  late  years  gained  very 

general  acceptance.     Dr.  Butler  assumed  just  the  opposite,  that  sewer  gas  could 

be  made  innocuous  simply  by  unlimited  ventilation.    Let  him  examine  any  slowly 

flowing  dirty  ditch  which  was  altogether  exposed  to  the  open  air,  and   note 

whether  this  complete  ventilation  abolished  smells.    No  doubt  it  would  be  better 

if  intercepting  traps  could  be  dispensed  with,  but  as  long  as  the  sewers  were 

worse  laid  and  worse  flushed  than  the  house  drains  they  were  a  necessity,  and  to 

ask  for  their  removal  in  order  to  improve  the  sewers  was  like  a  man  asking  his 

adversary  to  lay  down  his  armour  in  order  that  the  foeman's  wrath  may  be 

appeased. 

Mb.  p.  Saunders  (Croydon)  said  he  should  like  to  say  a  few  words  on  a 

point  not  mentioned  by  the  previous  speakers.    Dr.  Butler  did  not  give  them,  as 

a  result  of  his  very  exhaustive  inquiries,  the  number  of  ventilation  pipes  that 

were  found  stopped  ;  Dr.  Butler  was,  he  understood,  an  advocate  for  the  abolition 

of  the  disconnecting  trap,  and  Dr.  Sanders  was  of  the  same  opinion,  "  because  they 

rtink.'*      Now  in  his  experience,  he  had  invariably  found  when  an  offensive 

smell  was  emitted  from  the  fresh  air  inlet,  it  was  because  the  ventilation  pipe  at 

the  end  of  the  drain  was  obstructed,  or  was  too  small.     Years  ago  many  2  in. 

and  2|  in.  zinc  vent  pipes  were  fixed,  these  were  now  frequently  found  bent 

over  at  the  top,  effectually  sealing  them  ;  also  the  more  modern  4  in.  iron  pipes 

are  found  completely  stopped  with  rust,  etc  ,  in  the  bend  at  the  foot.     In  these 

cases  would  it  be   advisable  to   do  away  with   the  disconnecting  trap?     He 

thought  not :  as  any  defect  in  the  drain  under  the  floor,  or  soil  pipes  in  the 

house,  would  certainly  be  more  dangerous. 

Mb.  B.  Bead  (Gloucester)  remarked  that  the  effect  of  the  interceptor  was 
to  cause  an  obstruction  something  like  8  ins.  in  depth  in  the  flattest  length  of 
the  drain,  the  result  being  that  the  sewage  merely  dribbled  into  one  end  of  the 
interceptor  and  out  at  the  other.  There  was  no  rush  because  the  interceptor 
was  at  the  end  of  a  comparatively  flat  gradient,  and  as  long  as  they  had  that 
almost  stagnant  sewage  in  the  trap  they  would  have  sewer  gas  in  the  drain. 
The  sewers  were  wliat  the  drains  made  them,  and  the  unfortunate  borough 
engineer  had   to  waste   water  in  flushing  otherwise  clean  sewers,  to  try  and 
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get  rid  of  smells  created  in  the  drains  by  the  interceptor ;  it  was  like  hunting 
a  ghost,  or  will  o'  the  wisp,  for  an  hour  later  the  smell  would  be  as  bad  as 
before.  If  the  valvo  of  the  so-called  air  inlet  held  tight,  the  drain  air  was 
forced  through  the  water  seal  of  the  trap  by  every  discharge  from  the  drain, 
but  if  it  did  not  hold  tight,  a  portion  of  the  drain  air  must  be  forced 
through  it  in  front  of  the  door  and  windows,  and  the  remainder  through 
the  trap  into  the  sewer.  On  the  sewer  side,  if  the  sewage  in  the  sewer  rose 
over  the  mouth  of  the  drain  junction,  the  sewer  air  was  forced  through  the 
w^ater  seal  of  the  trap,  or  blew  out  the  stopper  of  the  raking  arm,  to  escape 
either  at  the  fresh  air  inlet,  at  the  soil  pipe  ventilator,  or  both.  But  omit 
the  trap,  and  the  drain  could  be  given  a  better  fall,  the  sewage  would  hare  a 
clean  run  through  both  drain  and  sewer,  with  a  good  velocity,  and  the  ventila- 
tion could  be  properly  applied  and  adjusted.  The  trap  in  its  present  position 
was  like  a  single  policeman  trying  to  stop  an  unruly  crowd,  he  got  knocked 
over,  but  its  prototype  the  trap  of  the  w.c.  pan  was  in  its  proper  position,  and 
like  a  policeman  directing  the  traffic  quietly  into  its  proper  channel,  that  is,  it 
prevented  the  drain  air  from  passing  through  the  w.c.  pan,  by  directing  it  up 
the  soil  pipe  ventilator.  With  the  interceptor  in  its  present  position  they  could 
never  secure  proper  or  efficient  ventilation,  for  in  order  to  thoroughly  control 
the  ventilation  of  a  sewer,  the  number  of  outlets  must  be  largt»ly  in  excess  of 
that  of  the  inlets,  and  so  distributed  over  the  whole  system,  that  the  manhole 
gratings  on  the  surface  of  the  road  should  always  be  made  to  act  as  inlets,  by 
the  combined  action  of  the  soil-pipe  ventilating  outlets. 

Db.  BuTLEii  wished  to  join  with  Mr.  Kead  in  expressing  his  appreciation 
of  the  manner  in  which  their  papers  had  been  received.  They  could  not  com- 
plain of  lack  of  criticism,  but  that  criticism  had  left  him  more  convinced  than 
ever  of  the  truth  of  the  position  he  had  taken  up.  It  was  true  that  if  IMr. 
Roechling's  standard  of  w^hat  would  suffice  to  condemn  the  interceptor  were 
adopted  (namely,  that  in  every  case  it  must  be  proved  an  unmitigated  nuisance) 
their  task  was  a  difficult  one.  But  he  submitted  that  the  failure  of  the  dis- 
connecting trap  to  achieve  its  object  in  so  large  a  proportion  of  cases  as  he  had 
been  able  to  establish,  and  its  direct  responsibility  for  the  gross  insanitary 
conditions  he  had  observed,  constituted  a  serious  impeachment  of  the  system. 
Mr.  Boechling  had  urged  that  in  the  absence  of  the  trap,  sewer  gas  was  system- 
atically laid  on  to  the  bouses.  His  (Dr.  Butler's)  position  was  a  denial  of  this 
proposition,  while  he  affirmed  that  the  trap  and  the  complications  it  necessitated 
were  a  contrivance  by  which  sewer  gas  actually  was  laid  on  to  the  houses  in  an 
ascertained  10  per  cent,  of  the  cases.  It  was  a  pure  assumption  that  drain  air 
and  sewer  air  were  essentially  different,  and  that  the  one  was  necessarily  less 
dangerous  than  the  other.  As  Dr.  Sanders  in  his  remarks  had  pointed  out, 
they  were  discernibly  the  same,  even  while  subject  to  distinction  merely  by  a 
legal  quibble.     To  admit  the  aerial  contents  of  the  sewer  to  gas-tight  house 
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drains  with  no  imtrapped  openiDgs  was  not,  he  maintained,  to  lay  on  sewer 
gas  to  the  houses,  as  had  been  contended.     This  assumption  was  at  the  root  of 
the  objections  to  doing  away  with  this  insanitary  contrivance.     So  far  from  the 
intercepting  trap  being  a  tell-tale,  as  had  been  suggested,  what  so  frequently 
happened  (as  Mr.  E«ad  had  pointed  out  in  his  paper)  was  that  upon  the  trap 
becoming  choked,  the  head  of  sewage  in  the  drain  and  manhole  was  sufficient 
after  a  time  automatically  to  force  the  stoppage,  and  thus  relieve  the  condition 
without  anyone  being  the  wiser.     But  the  pollution  of  the  site  by  the  perco- 
lation of  liquid  sewage  was  an   unsuspected  danger  that  remained.     He  was 
aware  of  the  fallacies  that  lurked  in  crude  statistics,  and  when  he  came  to  the 
relatire  incidence  of  diphtheria  upon  the  respective  areas  in  his  district  in  which 
the  drains  were  and  were  not  equipped  with  interceptors,  he  wished  to  give  the 
facts  only  for  what  they  were  worth.     But  the  facts  were  that  in  the  older  part 
of  the  district,  built  for  the  most  part  prior  to  1875,  where  the  housing  con- 
ditions generally  were  much  more  insanitary  than  in  anything  to  be  found  in  the 
newer  part,  and  where  the  general   death-rate  was  considerably  higher,  the 
incidence  of  diphtheria  had  been  materially  less.     If  there  was  one  disease  more 
than  another  supposed  to  be  associated  with  emanations  from  drains  and  sewers, 
that  disease  was  diphtheria.     And  the  fact  was  that  in  Willesden  diphtheria 
had  by  far  its  greatest  incidence  upon  the  population  living  in  houses  provided 
with  interceptors,  notwithstanding  that  generally  their  sanitary  conditions  were 
otherwise  greatly  superior  to  those  so  unprovided.     In  the  one  class,  that  pro- 
vided with  interceptors,  there  was  a  particular  provision  in  the  form  of  an 
imtrapped  opening  to  the  drain,  situated  near  the  ground  level,  in  the  forecourt, 
by  which  drain  air  and,  very  frequently,  sewer  air  were  laid  on  at  the  thresholds 
of  the  bouses.     In  the  other,  no  such  ingenious  device  for  polluting  the  atmo- 
sphere of  the  house  existed.    The  different  rates  of  incidence  of  diphtheria  might 
not  be  significant  of  this  difference,  but  their  causal  correlation  would  only  be  in 
accord  with  prevailing  notions  as  to  the  relationships  of  diphtheria  and  exposure 
to  the  emanations  of  drains  and  sewers.     What  he  wished  particularly  to  insist 
upon,  however,  was  that  the  interceptor  and  its  appurtenances,  when  critically 
examined,  were  found  to  be  devices  for  doing  what  they  aimed  at  avoiding, 
namely,  providing  an  escape  near  the  openings  to  a  house  of  the  emanations 
from  drains  and  sewers. 

Me.  W.  D.  Soott-Moncbieff  (London)  writes  to  express  his  regret  that  he 
wag  unable  to  be  present  at  the  discussion  upon  the  two  papers  by  Dr.  Butler 
and  Mr.  Bead,  which  he  considers  at  any  rate  courageous  if  they  are  not  conclu- 
rire.  He  thinks  that  in  the  first  paper  there  are  several  statements  that  may  be 
fairly  met  by  a  direct  negative  and  a  good  many  conclusions  which  are  in  no  way 
justified  by  the  facts.  Dr.  Butler  says  that  the  conception  of  a  drainage  system 
in  which  the  drain  is  disconnected  from  the  sewer  Is  faulty  in  theory,  because  it 
i-'^  Ijased  on  the  assumption  that  it  is  safe  to  have  a  condition  of  things  in  the 


204  Is  t/ie  Intercepting  Trap  a  Failure  ? 

public  sewers  tliat  is  unsafe  to  have  in  the  house  drains.  Now  this  is  simply 
not  the  case.  The  unventilated  condition  of  town  sewers  is  universally  recog- 
nised as  being  for  the  most  part  unsatisfactory,  and  the  trouble  is  how  this 
defect  may  be  remedied.  The  problem  has  proved  difficult  to  solve,  and  until 
the  remedy  has  been  applied,  the  practice  has  been  quite  a  sound  one,  of 
making  sure  that  the  conditions  prevalent  in  the  sewers  should  not  be  allowed 
to  invade  the  interior  of  the  dwelling.  This  position  in  the  judgment  of  the 
great  majority  of  experts  is  the  best  available,  and  it  has  been  developed 
at  an  enormous  cost  to  the  community.  The  remedy  advocated  by  the  two 
writers  of  the  papers  is  that  of  doing  away  \\  ith  disconnecting  traps,  as  an  end 
of  the  trouble.  The  question  is,  have  they  proved  their  case?  Proving  the 
existence  of  defects  in  the  system  now  in  vogue  by  no  means  establishes  their 
proposal  for  tlie  abolition  of  disconnecting  traps  as  a  certain  remedy.  The 
problem  of  sewer  ventilation  is  so  complicated  and  so  difficult  of  solution  tliat  it 
will  be  necessary  for  the  writers  to  be  able  to  point  to  a  case  carried  out  on  a 
large  scale  not  even  upon  average,  but  under  exceptionally  unfavourable  condi- 
tions, in  which  the  success  of  their  proposals  has  been  proved  to  the  hilt ;  so  far 
as  the  papers  are  concerned,  they  have  not  referred  to  a  single  case  in  which 
they  have  even  been  tried.  While  giving  every  credit  to  Dr.  Butler  for  the 
investigation  at  Willesden,  which  involved  no  less  than  6,745  inspections,  it  is 
obvious  that  (»ven  if  the  number  had  been  doubled  it  would  not  have  done  any- 
thing to  prove  the  efficacy  of  their  alternative  proposal.  The  defective  cliaracter 
of  one  system  does  not  by  itself  prove  the  efficacy  of  anothtT.  My  own  ex- 
perience now  goes  back  as  far  as  an  inspection  of  the  original  arrangement  by 
the  late  Dr.  Fergus  at  his  own  house  in  Glasgow,  from  which  Mr.  Buchau 
designed  his  well-known  trap.  This  established  the  principle  of  liouse  disconnec- 
tion wliich  I  had  already  advocated,  and  which  has  since  been  almost  universally 
accepted.  There  is  not  a  shred  of  evidence  in  either  of  tlu;  papers  to  show  that 
in  certain  states  of  the  atmosphen?  there  would  he*  any  movement  whatever 
through  the  house  drains  and  ventilating  pipes  of  the  emanations  from  the 
sewers,  or  that  the  street  gratings  would,  under  certain  conditions  prevailing 
during  calm  weather,  be  inlets  for  fresh  air  any  more  than  they  are  at  present. 
Under  such  conditions  the  emanations,  however  objectionable  they  may  be,  are 
at  any  rate  better  removed  by  the  width  of  the  pavement  and  half  the  width  of 
the  street  from  the  houses,  than  hanging  about  the  roof  of  the  house  itself  and 
contaminating  the  atmosphere  in  the  neighbourhood  of  bedroom  windows.  It 
is  a  matter  for  regret  that  Dr.  Butler  did  not  take  the  opportunity  presented  by 
the  investigation  at  Willesden  to  provide  information  as  to  the  causes  of  the 
large  percentage  of  choking  which  occurred  in  the  disconnecting  traps.  Pre- 
sumably the  houses  are  occupied  by  people  who  are  not  very  particular  about 
their  drains,  and  certainly  six- inch  pipes  are  too  large  for  that  class  of  property. 
The  general  experience  with  regard  to  properly  constructed  disconnecting  traps 
is  that  they  contain  clear  water  after  they  have  been  adequately  flushed,  and,  in 
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anj  case,  the  objectionable  contents  mentioned  by  the  writers  do  not  disappear 
b?  discharging  into  the  sew  ers,  where  thej  will  still  engender  smells  and  gases, 
which  the  writers  propose  to  pass  through  the  soil-pipes  and  ventilate  at  points 
moch  nearer  to  windows  than  the  street  gratings.  The  disappearance  of  the 
plugs  from  the  cleansing  eyes  of  the  disconnecting  traps  to  which  reference  is 
made  is  a  simple  matter  of  carelessness.  The  objections  raised  to  large  man- 
holes haye  long  been  recognised,  and  are  met  by  cast-iron  manholes  with  covers 
at  the  bottom  of  the  manhole.  A  much  more  serious  question  than  the  presence 
of  offensive  gases  in  the  sewers  is  the  system  now  in  vogue  of  spraying  enormous 
volumes  of  sewage  into  the  air  in  districts  that  are  densely  populated. 
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STAFFORDSHIRE     TYPE     OF 
ELEMENTARY    SCHOOL. 

By   OEO.    HKin,    M.D.,   D.IP.II., 

Medical  Officer  of  HealtJt,  Staffordshire  County  Council, 

(FELLOW.) 


AT  the  request  of  the  Council  of  The  Royal  Sanitary  Institute,  I  have 
jLx.  pleasure  in  submitting  for  publication  in  the  Journal  the  accom- 
panying plan  of  a  new  type  of  school  now  adopted  by  the  Education 
Committee  of  Staffordshire,  together  with  a  sliort  reference  to  the  special 
features  of  the  plan,  and  an  account  of  the  reasons  which  led  to  its 
adoption. 

All  plans  of  proposed  new  school  buildings  and  of  suggested  alterations 
in  existing  buildings  within  the  jurisdiction  of  the  Staffordshire  Education 
(Committee  have,  in  accordance  with  standing  orders,  to  be  submitted  to 
the  County  Medical  Officer  of  Health  for  approval  from  a  health  peint  of 
view.  In  considering  the  first  set  of  school  plans  submitted  to  me  under 
the  new  order  of  things,  the  difficult  question  as  to  how  adequate  provision 
could  be  made  for  ventilation  by  natural  means  if  the  type  of  building 
hitherto  in  favour  was  to  be  maintained  at  once  presented  itself,  and  I 
was  given  to  understand  that  the  type  in  question,  namely,  the  central 
hall  type,  had  come  to  be  regarded  as  essential  from  an  educational  point 
of  view.  Having  failed  to  find  a  satisfactory  way  out  of  the  difficulty,  I 
advised  the  Education  Committee  that  if  the  central  hall  arrangement 
must  be  maintained,  the  adoption  of  mechanical  ventilation,  objectionable 
in  my  opinion  though  it  was  for  more  reasons  than  one,  became  imperative. 
I  am  glad  to  say  that  the  Education  Committee  declined  to  entertain 
the  latter  suggestion,  and  having  thus  come  to  a  deadlock  they  instructed 
their  architect,  Mr.  Ilutchings,  to  confer  with  me  with  the  view,  if 
possible,  of  arriving  at  some  plan  by  which  adequate  natural  ventilation 
might  be  secured  without  sacrificing  educational  requirements. 

This  led  to  numerous  alternative  plans  being  considered,  in  all  of 
which  the  central  hall  principle,  in  modified  form,  was  adhered  to,  while, 
at  the  same  time,  cross  window   ventilation  was  somewhat  imperfectly 
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provided  for.  But  we  found  that  to  secure  even  tliis  mucli,  educational 
requirements  had  to  some  extent  to  be  sacrificed,  and  it  was  also  evident 
that  the  buildings  would  be  far  more  costly. 

Under  these  circumstances,   I  strongly  urged  the  Committee  to  re- 
consider a  proposal  I  had  previously  made,  namely,  the  adoption  of  a  plan 
of  building  in  which  one  semi-detached  hall  would  serve  for  three  depart- 
ments, the  class-rooms   being  designed  in  pavilion  form  with  verandah 
communication.     This  suggestion  again  met  with  considerable  opposition, 
but  as  the  practical  difficulty  of  providing  adequate  ventilation  in  the  case 
of  the  central  hall  type  of  building  became  more  and  more  apparent  to 
individual  members  of  the  Committee,  the  view  that,  after  all,  that  type 
might  not  be  so  essential  from  ^n  educational  point  of  view  as  was  sup- 
posed began  to  gain  gi'ound,  with  the  result  that  the  Committee  ultimately 
not  only  accepted  the  new  proposal,  but  became  enthusiastic  advocates  of 
it,  and  succeeded  in  inducing  the  Board  of  Education  to  sanction  the 
erection  of  two  schools  of  the  new  type. 

It  will  be  seen  from  the  plan  that  there  is  ample  ])ro vision  for  cross 
window  ventilation,  each  window  being  provided  with  large  hopper  open- 
ings about  5  feet  from  the  floor  level  and  sash  openings  above.  It  is 
intended  that  under  ordinary  conditions  of  weather  the  former  shall  all  be 
peiTuauently  and  fully  open,  while  the  sash  openings  will  allow  of  the  free 
flushing  of  the  rooms  during  play  and  meal  intervals  in  accordance  with 
the  following  rules  laid  down  by  the  ('ounty  Education  Committee: — 

"The  openings  provided  lor  ventilation  must  always  be  kept  freely 
open,  being  regulated  in  accordance  with  tlie  weather,  but  they  shall  never 
be  entirely  closed. 

"Apart  from  the  ventilation  openings,  during  play  intervals  the 
windows  on  all  sides  of  the  class-rooms  must  be  freely  open  for  at  least  five 
minutes,  and  immediately  following  the  morning  and  the  afternoon  attend- 
ances, the  windows  must  be  kept  freely  open  for  at  least  lifteen  and  thirty 
minutes  respectively. 

"  Apart  from  the  ventilation  openings,  it  should  be  the  routine  practice 
wliile  the  class-rooms  are  actually  occupied  to  have  the  windows  as  freely 
open  as  the  weather  permits." 

The  buildings  throughout  are  to  be  heated  by  low  pressure  ventilating 
radiators.  Each  department  of  the  school  will  have  an  entirely  distinct 
circuit,  and  in  order  to  compensate  for  the  free  ventilation  and  systematic 
air  flashing  of  the  class-rooms,  a  mean  heating  surface  of  from  17  to  20 
feet  per  1000  cubic  feet  will  be  })rovided.  It  is  anticipated  that  with  this 
liberal  allowance  it  will  be  possible,  with  intelligent  stoking,  to  insure  that 
the  walls  shall  retain  their  heat  and  thus  prevent  the  undue  lowering  of 


210  Staffordshire  Ttjpc  of  Elementary  School. 

the  temperature  of  the  class-rooms  hy  the  frequent  air  flushing  by  freely 
open  windows,  a  practice  to  which  I  attach  the  greatest  importance,  having 
regard  to  the  limited  space  per  child  required  by  the  regulations  of  the 
Board  of  Education  and  to  the  prohibitive  cost  which  any  material 
increase  of  space  would  entail. 

Besides  the  window  and  radiator  openings,  no  special  so-called  inlets 
and  outlets  are  provided  except  in  the  case  of  one  of  the  class -rooms, 
where,  at  the  request  of  the  Board  of  Education,  roof  ventilators  will  be 
fixed  for  experimental  purposes.  The  air  of  this  class-room  and  of  others 
not  provided  with  such  ventilators  will  be  analysed  periodically  for  the  in- 
formation of  the  Board,  and  if  it  should  turn  out  that  the  roof  ventilators 
prove  to  be  advantageous  (a  result  which  I  do  not  anticipate),  the 
County  Education  Committee  have  given  an  undertaking  to  the  Board 
to  have  similar  ventilators  fixed  in  the  other  class-rooms. 

Incidentally  it  may  be  mentioned  that  the  closet  accommodation  con- 
sists of  ordinary  water-closets  for  the  boys'  and  girls'  departments,  and 
trough  closets  for  the  infants'  department.  This  is  now  the  established 
rule  throughout  the  county  in  districts  having  public  water  supplies  and 
sewers,  and  the  arrangement  is  found  to  answer  admirably. 

When  the  new  type  of  school  was  under  consideration  it  was  estimated 
that  the  cost  of  erection  would  amount  to  about  £2  per  child  less  than  the 
central  hall  type.  The  actual  reduction  in  cost,  however,  has  been  found 
to  be  considerably  greater,  tenders  having  recently  been  accepted  for  two 
schools  of  the  new  type  to  accommodate  1,020  and  628  children  respec- 
tively  at  a  total  cost  per  head  in  the  former  case  of  under  £10  10s.  and  in 
the  latter  £11  Is.  (excluding  cost  of  site  in  both  cases),  as  compared  with 
about  £15,  which  was  the  average  cost  per  head  of  the  central  hall  t\'pe 
of  building,  now  discarded  in  this  county. 
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IN  the  presence  of  so  many  scientific  authorities,  wliose  practical  abilities 
are  such  as  I  have  no  chiim  to,  it  would  seem  most  desirable  to  further 
the  objects  which  we  have  in  view  if  I  offered  such  expert  evidence  as  has 
come  before  me  in  a  long  experience.  But  ^vhile  I  do  this,  I  cannot 
refrain  from  expressing  my  convictions  upon  ethical  as  well  as  aesthetic 
principles.  Both  are  merged  together,  or  anyhow  come  into  touch  some- 
where. 

We  all  know  that  light  gives  life  and  colour,  we  all  know  that 
flowers  lose  their  brilliant  tints  if  placed  in  a  dark  cellar.  Man  is  a  kind 
<»f  flower,  he  too  loses  his  colour  in  a  dark  prison.  Pictures  become  black 
or  deep  yellow  if  shut  up  in  a  case  for  anv  lengthened  period  ;  this  has  been 
alwavs  known  to  artists.  There  is  a  letter  still  extant  from  Rubens  to  a 
friend  whom  he  requests  will  have  a  picture  which  he  has  despatched  to  be 
inimediately  taken  out  of  the  case  and  placed  in  the  "sun  "  that  it  shall 
recover  its  clearness  and  brilliancy  of  colour.  The  Venetian  painters,  as 
we  all  know,  were  the  great  colourists  of  Italy,  hence  of  the  world ;  it  is 
related  of  Titian  by  a  contemporary  writer  that  it  was  the  habit  of  the 
master  to  place  his  pictures  to  dry  in  the  sun,  exposing  them  to  it  from  the 
roof  of  his  house  in  Venice,  that  he  also  allowed  his  pictures  to  remain  out 
all  night  that  they  might  receive  the  benefit  of  the  dew  of  the  morning  mists. 
Both  these  experiments  I  have  tried  with  disastrous  results.    It  is  important 
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that  oil,  whether  linseed  or  poppy,  shall  dry  quickly,  otherwise  it  becomes 
sour  and  the  carbon  in  it  if  not  quickly  dispelled  forms  a  coat  of  opaque 
lustreless  black  as  a  skin  over  the  surface  of  a  picture.  The  effect  of  dew 
is  that  it  purifies  the  oil,  being  in  the  nature  of  a  solvent  of  impurities. 
Some  one  more  learned  in  science  than  I  am  wdll  be  able  to  tell  the 
conference  why  this  is  so,  I  only  advance  my  experiments  for  consideration. 
There  are  many  other  technical  topics  on  which  I  could  dwell,  but  this  is 
neither  the  time  nor  place  except  to  mention  them  superficially.  There  was 
held  some  forty  years  ago  a  Royal  Commission,  the  late  Prince  Consort  was 
chairman,  to  consider  the  desirability  of  transferring  the  whole  collection 
of  pictures  in  Trafalgar  Square  to  South  Kensington.  Many  experts  in 
various  matters  were  examined  before  the  commission,  among  them  Faraday 
gave  evidence ;  my  father,  who  sat  on  the  commission,  told  me  that  Faraday 
said,  "Every  smut,  however  small,  which  remains  upon  the  surface  of  a 
picture,  even  if  the  colour  is  dry,  leaves  behind  it  a  greasy  matter,  so 
potent,  that  it  can  only  be  removed  by  a  solvent  of  such  a  strength  which 
being  applied  will  eat  into  the  surface  of  the  paint." 

Owing  to  the  poison  in  the  atmosphere  of  smoky  cities,   the  most 

noble  and  the  most  durable  of  all  methods  of  painting,  "  Buon  Fresco," 

is  out  of  the  question.     During  the  period  of  the  crystallisation  of  the 

lime  in  concert  with  the  pigment  not  superposed  but  incorporated  into 

it,  if  there  is  gas  about,  or  any  other  poison,  the  lime  is  injured,  and  the 

marriage  between  the  lime  and  the  powder  of  the  pigment  is  only  partial, 

hence  in  time  the  colour,  together  with  the  only  partially  crystallised 

lime,  falls  off  or  can  be  dusted  off.     Briefly  I  will  tell  the  conference 

what  Buon  Fresco  is.     The  wall  upon  which  it  is  to  be  applied  must  be 

thoroughly  dry.     Upon  this  dry  wall  a  thin  layer  of  lime  and  marble 

dust  liquid  and  ground   is  applied,  but  only  upon  the  portion  of  the 

painter's  design  which  he  intends  to  complete  in  a  morning.     The  colours 

are  ground  in  water,  but  the  water  must  be  pure ;  any  water  which  is  in 

the  slightest  degree  poisoned  with  gas  or  any  other  enemy  to  lime  must  be 

avoided.    The  water  must  be  boiled  before  using.    Water  is  the  only  liquid 

used  in  Buon  Fresco,  save  perhaps  a  little  wine  or  fine  vinegar.     The  lime 

does  the  fixing !     You  will  see  at  a  glance  that  in  this,  which  appears  at 

first  sight  to  be  a  frail  material  for  fixing,  but  which  is  in  truth  a  very 

strong  binder,  the  slightest  enemy  to  its  adhesive  or  binding  power  will 

be  fatal. 

Coal  smoke  is  fatal  to  the  proper  hardening  of  lime,  even  upon  lime- 
plastered  walls  which  have  no  decoration  applied  to  them. 

The  failure  to  be  permanent  of  the  Frescos  in  the  Houses  of  Parlia- 
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ment  is  mainly  due  to  two  causes:  to  the  contact  of  the  lime  with 
gas  and  other  poisons;  and  to  an  inadequate  incorporation  of  the 
pigments  within  the  strata  of  lime,  and  among  the  angles  and  surfaces  of 
crystallisation. 

But  in  the  country,  given  that  the  walls  of  a  building  are  quite  dry,  and 
that  there  is  pure  water  to  be  had  and  no  gas  works  near,  there  is  no  reason 
why  Buon  Fresco  should  not  be  as  permanent  in  England  as  in  Italy.  But 
until  we  rid  London  from  the  poison  of  smoke,  Fresco  painting  can  never 
be  practised  with  security. 

Now  let  me  briefly  pass  on  to  the  effect  of  coal  smoke  on  marble  and 
bronze.     Marble  is  poisoned  by  it  and  rendered  powdery,  the  same  action 
of  the  greasy  residuum  which  we  have   noticed  as  applied  to  paintings 
acts  upon  the  surface  of  the  marble.     The  absolutely  priceless  Greek, 
Assyrian,  and  Egyptian  works  of  sculpture  in  the  British  Museum  are 
slowly  but  surely  decaying.     That  exquisite  "surface"   so   dear  to  the 
craftsmen  of  old  is  fast  becoming  granular.     Washing  in  the  water  is 
of  little  use ;  water  will  not  remove  the  essential  oil  deposited  by  poison- 
ous smuts.     Glass  will  protect  the  surfaces  in  a  measure  if  it  is   her- 
metically  sealed   so   that   poison   cannot   enter.      Precious    manuscripts 
are  liable  to  the  same   deterioration.      Bronze  is  easier  to  tackle  with, 
because  bronze  can  be  cleaned  with  a  solvent ;   but  even  here  we  are  in 
difficulties,  because  the  "  surface  "  of  the  bronze  upon  which  is  dependent 
so  much  of   its  beauty  is  eaten  into   by  the  poisonous  particles.      All 
metals,  even  gold,  are  similarly  injured. 

Stone  decays  under  the  same  causes;  upon  the  lintels  of  windows 
inside  as  well  as  outside  St.  Paul's  Cathedral  is  deposited  in  places  a  thick 
layer  of  solid  smoke,  sulphur  and  what  not,  and  this  layer  is  constantly 
active,  it  is  alive  with  acid  which  is  devourinfj  the  stone  and  causing  it  to 
decay  into  jwwder. 

Now  does  this  matter,  that  is  the  question.     Our  National  Gallery  is 

worth  millions  of  monev,  our  British  Museum  and  South  Kensincrton  are 

likewise  worth  millions,  this  is  obvious ;   but  private  collections  in  London 

and  in  other  dirty  cities  are  also  priceless;    putting   the   matter   upon 

the  lowest   ground   of   commercial   interest,  I  ask,  is  it  wise  to  risk  a 

certainty  of  destruction  which  must  come  sooner  or  later  if  public  opinion 

does  not  push  and  by  unanimity  force  that  impenetrable  Talking  House  to 

legislate  firmly  and  surely.     Royal  Commissions  do  not  go  for  much,  they 

appear  rather  to  feed  the  inactivity  of  our  legislators  than  urge  them  to 

something  certain  and  practical.     Too  much  discussion  sometimes  ends  in 

smoke  in  the  sacred  walls  of  Westminster. 
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Pressure  from  the  oiitnde  is  the  only  chance  for  reform  in  our  Army  as 
well  as  of  other  grave  matters.  Public  opinion  when  once  it  becomes  unan- 
imous is  the  government,  and  that  is  the  use  of  democracy.  How  to  set 
about  to  wake  up  a  sleeping  body  except  by  exposing  its  inertia  and  stimu- 
lating it  to  waken  up  by  jogging  it  const^intly  it  is  not  for  me  to  say,  but  I 
gather  that  to-day  we  may  consider  how  far  some  conclusive  Bill  may  be 
brought  before  Parliament  to  at  least  minimise  a  nuisance  almost  if  not 
entirely  unnecessary  and  certainly,  again  speaking  of  commercial  interest, 
excessively  expensive. 

But  in  offering  a  Bill  to  Parliament  we  must  watch  it  with  the  eye  of 
a  lynx  lest  it  be  pruned  down  by  sophistry  and  weakened  at  every  point 
to  provide  possible  loop  holes  of  exit  for  persistent  offenders. 

In  conclusion,  I  wish  this  conference  success ;  unity  is  strength,  and 
now  that  the  Coal  Smoke  Abatement  Society  and  The  Royal  Sanitary 
Institute  have  joined  hands  I  fully  believe  that  the  voice  of  the  country, 
both  through  the  Press,  the  organ  of  democracy,  and  among  individuals? 
will  rise  in  volume  and  give  its  sanction  to  some  scheme  of  legislation  by 
which  the  20  per  cent,  of  smoke  in  our  fogs  shall  become  a  matter  of 
'Hhe  past." 
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DEALING    ^VSTITH    SMOKE    EMISSIONS. 

By    Sir    JOHN    URE     PMI^IIIOSE,     Bart. 


I  HAD  the  honour  of  commenting  on  the  important  problem  of  Smoke 
Pollution  and  its  Abatement,  before  the  Municipal  Conference  at 
the  Congress  held  by  the  Institute  in  Glasgow  in  July,  1904,  and  I 
thank  the  Council  for  again  permitting  me  to  explain  my  views  before 
this  important  Conference.  Although  not  a  technical  expert,  I  may,  as 
a  past  municipal  administrator,  be  able  to  make  some  practical  suggestions, 
which,  if  persistently  followed  up  and  pressed  by  such  influential  bodies  as 
your  Institute  and  the  Coal  Smoke  Abatement  Society,  shall  finally  result 
in  the  reduction  of  our  serious  aerial  contaminations.  Glasgow,  the  city 
I  represent,  has  the  reputation  of  being  a  smoky  town.  Every  stranger 
has  a  fling  at  her  for  three  things,  her  variable  climate,  her  oflFensive 
river,  and  her  smoke-laden  atmosphere.  We  cannot  alter  the  first ;  the 
second  will  soon  be  a  thing  of  the  past ;  and  of  the  third,  I  submit,  the 
said  stranger  can  have  little  relative  knowledge.  We  do  not  plead  guilty 
to  being  a  smoky  city,  because  guilt  in  this  case  must  be  comparative. 

The  atmosphere  of  a  manufacturing  town  cannot  be  fairly  compared  with 
that  of  a  purely  residential  town,  still  less  with  the  air  of  a  country  village 
or  hamlet.  Three  standards  seem  necessary  to  be  established  before  any  one 
w  entitled  to  say  that  inhabitants  are  unduly  suffering  in  health  or  in  amenity 
from  a  smoke-polluted  air.  Although  we  already  possess  standards  for 
many  things,  such  as  sewage  and  manufacturers'  effluents,  acid  and  other 
noxious  exhalations  from  works  classed  under  the  AlkaU  Acts,  the  amount 
of  water  and  fat  in  milk,  the  quantity  of  butter  in  margarine,  the  quality 
of  drugs  and  such  like :  we  have  not  yet  arrived  at  even  the  serious 
consideration  of  a  suitable  standard  for  city  or  town  air.     Air,  in  which 
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we  are,  so  to  speak,  bathed  (submerged  from  morning  till  night)  and  in 
which  ."  we  live  and  move  and  have  our  being,"  may  be  anything  so  long 
as  it  can  be  breathed  at  all,  with  the  exception  I  have  named  (the 
provisions  of  the  Alkali  Acts)  and  excepting  also  the  public  health  pro- 
visions as  to  "unwholesome  trades,"  when  local  by-laws  can  prohibit 
noxious  contamination  of  the  atmosphere.  In  each  of  these  instances  the 
sense  of  smell  is  offended,  and  the  nuisance  is  palpable.  But  with  a 
smoke-laden  air  this  is  not  the  case  to  any  serious  extent,  except  when 
fog  is  also  present.  Yet  we  have  abundant  evidence  that  a  smoky  atmo- 
sphere is  inimical  to  health,  conducive  to  depression,  and  desti'uctive  of 
plant  life,  as  well  as  of  building  material. 

In  the  face  of  experience,  we  ask  *'  Why  is  there  no  standard  for  towns 
in  regard  to  smoke  pollution  ?  '*  The  answer  seems  to  be  that  town- 
dwellers  are  ignorant  of  the  extent  of  the  pollution,  and  sanitarians  and 
scientific  men  have  not  yet  made  continued  investigations  in  the  cities 
with  a  view  to  enlighten  them. 

It  is  time  we  have  had  manv  Conferences,  exhibitions  of  mechanical 
and  other  apparatus  for  the  prevention  and  modification  of  smoke  in 
steam,  boiler,  and  other  furnaces ;  but  I  am  acquainted  with  only  one 
serious,  sustained,  and  systematic  effort  by  a  thoroughly  scientific  man  to 
bring  the  subject  home  to  the  public  in  a  comprehensive  and  lucid  man- 
ner. I  refer  to  the  work  of  Dr.  Angus  Smith  on  "Air  and  Rain."  His 
investigations  were  mostly  confined  to  Manchester  and  district,  and  similar 
ones  should  be  instituted  in  every  town  of  any  importance  in  the  United 
Kingdom,  as  no  one  at  present  knows  how  London  compares  with  Liver- 
pool, or  Birmingham  with  Glasgow. 

That  sorrow-inspiring  book,  *'  The  People  of  the  Abyss,"  refers  on 
page  44  to  some  calculations  made  by  Sir  William  Thistleton-Dyer,  on 
the  smoke  pollution  of  the  air  of  London,  and  on  these  calculations 
London  is  in  a  worse  position  than  Glasgow.  It  appears  **  from  his  study 
of  the  sinoke  deposits  on  the  vegetation^  that  six  tons  of  solid  matter^  consisting 
of  soot  and  tarry  hydro- carbons^  are  deposited  every  week  on  every  quarter  of 
a  square  mile  in  and  about  London"  or  39*66  cwts.  per  annum  on  each  acre. 
In  Glasgow  for  the  past  three  years  the  chief  sanitary  inspector,  who  is 
responsible  for  the  abatement  of  the  smoke  nuisance,  has  kept  dust- 
gauges  on  the  roofs  about  30  feet  above  the  street  level  for  100  days,  in 
each  of  the  25  wards  of  the  city,  submitting  the  contents  for  analysis  to 
the  corporation  analyst.  At  the  1904  meeting  of  the  Institute  in  Glasgow, 
I  submitted  a  table  showing  the  results  of  these   analyses  of  exposures 
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from  the  1st  of  March  until  the  8th  of  June,  whence  it  appeared  that  in 
the  spring  months  the   smut-fall   averaged   22*119    cwts.   per  acre   per 
annum.      From  the  1st  November,  1904,  to  the   8th   February,   1905, 
there  is  an  increase  over  the  previous  test  of  4*53  cwts.  per  acre  per 
annum,  or  25"649  cwts.  as  against  22*119.      The  mineral  matter  is  not 
higher,  most  of  the  increase  being  due  to  the  "  organic  matter  not  soluble 
in  ether^**  or,  in  other  words,  the  pure  soot,  while  it  is  stated  that  the  most 
deleterious  and  defacing  agent  is  the  grease,  or,  as  expressed  in  the  table, 
the  "  ether-soluble  hydro-carbonsy^  an  oily  matter  of  a  dark  brown  colom*, 
known  only  too  well  in  damp,  foggy  weather,  by  the  feeling  experienced 
beneath  the  feet,  as  if  barrels  of  oil  had  been  smeared  over  the  pavements. 
Parallel  to  this  '*  smut-fall  in  Glasgow  "  in  spring  and  winter,  I  desi- 
derate that  similar  experiments  be  made  in  London  and  the  large  towns 
in  order  (1)  that  notes  may  be  compared,  (2)  that  the  education  of  the 
public  may  proceed  on   exact   and   scientific   lines,   and    (3)    that    some 
reasonable  standard  may  finally  be  adopted  for  a  town's  air,  beyond  which 
pollution   may  be   considered   flagrant   and   reprehensible.      At   present 
information  under  this  heading  is  in  a  chaotic  state.    To  know  the  amount 
of  solid  particles  in  the  air  of  any  town  from  year  to  year,  and  at  different 
periods  is,  I  hold,  most  important,  also  to  know  periodically  the  consti- 
tuents which  are  thrown  down  by  a  day's  rain.     Ammoniacal,  nitrous,  sul- 
phurous, carbonic  and  other  vapours  and  gases  are  continually  rising  from 
a  city  to   pollute  its  atmosphere,  and  obtaining  a  collection  of  dust  in 
gauges  does  not  enable   us   to   ascertain   the  natui*e  or  amount  of   the 
gaseous  and  volatile  impurities.     Hence  on  wet  days  as  much  of  the  rain 
as  possible  should  be  caught  in  various  parts  of  a  city,  and  submitted, 
while  fresh,  to  analysis.     Angus  Smith's  experiments  in  this  way  indicated 
an  appreciable  amount  of  free  acid  in  the  air  of  towns. 

The  same  method  has  been  recently  practised  in  Glasgow.  On  the 
26th  of  October,  1905,  ten  wooden  boxes,  in  groups  of  two,  were  placed 
in  the  centre  of  each  main  division  of  the  city,  on  roofs  about  30  feet 
above  the  street-level  and  beyond  interference.  Rain  fell  all  day  heavily ; 
consequently,  sufficient  water  was  collected  for  a  satisfactory  analysis.  The 
analyst  found  no  trace  of  free  acid,  showing  that,  whatever  may  have  been 
the  case  in  Dr.  Angus  Smith's  day,  we  are  apparently  now  free  from  the 
irritating  acid  vapours  which  used  to  escape  unhindered  from  the  alkali 
and  kindred  manufactories.  This  is  a  most  important  fact,  and  it  would 
be  well  if  it  could  be  corroborated  or  assailed  by  similar  experiments  in 
other  towns. 
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It  may  be  explained  that  this  box  was  mounted  on  a  roof  practically  in 
the  centre  of  the  cattle  market  and  public  abattoir  of  the  city,  where  the 
air  is  certain  to  be  impregnated  with  organic  vapours  from  the  bodies  of 
the  animals,  from  cattle-lairs,  pens  and  slaughter-houses,  and  the  figures 
given  by  the  public  analyst  are  only  what  might  be  anticipated  by 
common  sense.  The  solids  in  suspension,  which  may  be  taken  to  repre- 
sent fairly  the  smokiness  of  the  locality,  are  not  in  appreciable  excess 
compared  with  the  others. 

As  to  the  consolidation  of  the  law  dealing  with  smoke  emissions,  the 
most  casual  glance  at  the  various  Acts  of  Parliament  under  which  muni- 
cipal authorities  are  now  working  shows  the  disparity  that  exists  between 
them. 

Speaking  generally,  all  but  one  of  the  Acts  appear  to  give  power  to 
abate  the  smoke  nuisance,  and  then,  by  the  use  of  certain  limiting  expres- 
sions, permit  a  loophole  of  escape.  Section  23  of  the  Public  Health 
(London)  Act,  1891,  is  a  good  example  of  this.  Sub-section  (4)  seems  to 
emasculate  the  powers  previously  conferred  by  enacting  that  "  the  words 
"consume  or  burn  the  smoke"  shall  not  be  held  in  all  cases  to  mean  "con- 
sume or  burn  all  the  smoke ; "  and  the  court  hearing  an  information  against 
a  person  may  remit  the  fine,  if  of  opinion  that  such  person  has  so  con- 
structed his  furnace  as  to  consume  or  bum,  as  far  as  possible,  all  the 
smoke  arising  from  such  furnace,  and  has  carefully  attended  to  the  same, 
and  consumed  or  burned,  as  far  as  possible,  the  smoke  arising  from  such 
furnace." 

A  Glasgow  deputation,  which  came  to  London  in  1904  on  this 
subject,  were  informed  by  Mr.  Alfred  Spencer,  of  the  London  County 
General  Purposes  Department,  that  this  section,  and  Section  24  (a) 
of  the  Act  were  "so  crippled  by  those  qualifying  words  that  it  was 
very  difficult  to  obtain  convictions  under  them,  and  consequently  they 
were  not  used,"  and  the  London  sanitary  authorities  had  to  issue  their 
complaints  under  Section  24  (6),  which  runs :  "  Any  chimney  (not  being 
the  chimney  of  a  private  dwelling-house)  sending  forth  black  smoke  in 
such  quantities  as  to  be  a  nuisance.'' 

In  face  of  such  a  statement  as  this,  further  criticism  may  well  be 
considered  needless ;  but  as  all  law  is  supposed  to  be  based  on  common- 
sense,  we  are  bound  to  inquire  whether  a  furnace,  properly  constructed 
and  carefully  attended  to,  may  yet  produce  black  smoke  or  any  smoke. 
If  the  answer  to  this  question  be  yes,  then  the  limiting  words  are  necessary 
to  protect  innocent  people.     If  the  answer  be  no,  then  the  limiting  words 
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should  be  struck  out,  and  the  issue  of  smoke  from  any  steam-boiler  or 

snch-like  furnace  made  absolutely  a  contravention.     Whether  yes  or  no  is 

the  correct  answer  here,  I  would  prefer  to  leave  to  the  engineering  and 

mechanical  experts.     My  experience  as  a  manufacturer  would  lead  me  to 

answer   no,  as  I  have  been  able,  by  the  appliances  in  my  own  boiler 

furnaces,  to  work  them  day  and  night  without  any  smoke.     Moreover,  it 

has  to  be  borne  in  mind  that  a  furnace  may  be  perfectly  constructed,  and 

properly  managed  and  fired,  and  yet  cause  smoke  from  two  causes  not 

noted  in  any  of  the  Acts,  viz. :  (a)  insufficient  draught,  and  (b)  the  use  of 

a  low-class  bituminous  fuel. 

The  first  defect  may  be  caused  by  defective  flues  or  a  defective  chimney, 
neither  of  which,  so  far  as  I  am  aware,  comes  under  the  definition  of  the 
word  *'  furnace."  In  either  of  these  cases  a  person  may  quite  easily  prove 
he  had  excellent  furnaces,  up-to-date  in  every  respect,  and  that  his  fireman 
fired  them  in  a  manner  above  reproach,  and  yet  smoke  was  the  result ;  in 
which  case,  under  Acts  framed  in  this  w^ay,  he  would  escape  conviction. 

Our  Act  in  Glasgow,  although  perhaps  not  an  ideal  one,  avoids  this 
mistake  by  making  it  compulsory  upon  a  respondent  to  prove,  not  only 
that  he  has  constructed  his  furnaces  so  as,  as  far  as  possible,  to  consume 
the  smoke,  and  carefully  attended  to  and  managed  them  in  a  proper 
manner,  but  also  "  that  he  has  used  the  best  practicable  means  for  prevent- 
ing smoke,"  thus  covering  defects  in  chimney,  flues,  or  any  other  part  of 
his  steam-raising  or  heating  installation.  True,  nothing  is  said  as  to  the 
quality  of  the  fuel,  but,  in  my  opinion,  no  person  should  be  permitted  to 
burn  a  low  class  and  smoky  dross  or  slack  in  any  furnace,  no  matter  how 
perfectly  constructed  or  how  well  fired,  and  escape  the  meshes  of  the  law 
if  the  result  is  black  smoke. 

I  said  at  the  beginning  of  this  part  of  my  paper  that  there  was  one 
exception  to  this  unsatisfactory  state  of  the  law.  Every  town  but  Notting- 
ham sufifers  more  or  less  from  the  qualifying  words  I  have  alluded  to.  In 
this  town  the  law  seems  to  be  simple  and  perfect.  Permit  me  to  read  to 
you  Section  76  of  the  Nottingham  Improvement  Act  of  1874.  It  is 
in  the  following  terms : — 

"76.  For  prevention  of  smoke,  the  following  provisions  shall  hav<* 
effect  (that  is  to  say) : 

1.  If  any  fireplace  or  furnace  employed,  after  the  commencement  of 
this  Act,  in  the  working  of  engines  by  steam,  or  in  any  building  used  for 
the  purpose  of  trade  or  manufacture,  or  baths  or  wash-houses  (although  a 
steam-engine  is  not  used  therein)  is  not  so  constructed  as  to  prevent  or 
!)um  the  smoke  arising  from  such  fireplace  or  furnace,  the  owner  or  occu- 
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pier  of  the  building  or  lands  in  or  on  which  such  fireplace  or  furnace  is 
situate  shall  be  liable  to  a  penalty  not  exceeding  ten  pounds,  and  to  a 
further  penalty  not  exceeding  forty  shillings  for  every  day  during  any  part 
of  which  any  fireplace  or  furnace  is  so  employed  without  being  constructed 
so  as  to  prevent  or  burn  the  smoke  arising  therefrom : 

2.  If  any  such  owner  or  occupier,  after  the  commencement  of  this  Act, 
negligently  uses,  or  permits  to  be  used,  any  fireplace  or  furnace  so  con- 
structed as  to  prevent  or  burn  the  smoke  ariisng  therefrom  in  such  manner 
that  the  smoke  arising  therefrom  is  not  effectually  prevented  or  burnt,  he 
shall  be  liable  to  a  penalty  not  exceeding  ten  pounds,  and  to  a  further 
penalty  not  exceeding  forty  shillings  for  every  day  during  any  part  of  which 
such  fireplace  or  furnace  is  so  continued  to  be  used : 

3.  If  any  engineer,  fireman,  stoker,  foreman,  or  other  person  negli- 
gently uses  any  fireplace  or  furnace  constructed  so  as  to  prevent  or  burn 
the  smoke  arising  therefrom  in  such  manner  that  the  smoke  arising  there- 
from is  not  efiFectually  prevented  or  burnt,  he  shall  be  liable  to  a  penalty 
not  exceeding  forty  shillings : 

4.  The  foregoing  provisions  oP  this  section  shall  extend  to  cases  where 
more  fireplaces  or  furnaces  than  one  communicate  with  a  single  chimney, 
and  in  any  such  case  the  names  of  the  several  owners  and  occupiers  of  the 
buildings  or  lands  on  which  they  are  situate,  and  the  several  engineers,  fire- 
men, stokers,  foremen,  or  other  persons  having  the  control  or  management 
thereof,  may  be  included  in  one  summons,  and  the  justice  before  whom  the 
case  is  brought  may,  in  his  discretion,  apportion  the  penalty  as  he  sees  fit, 
or  impose  a  penalty  on  one  or  more  of  those  persons  in  exclusion  of  the 
others : 

5.  If  any  such  owner  or  occupier,  or  the  servant  of  either  of  them, 
refuses  to  allow  such  building  or  lands  to  be  inspected  by  a  person 
authorised  by  the  Corporation,  then  any  person  so  authorised  may,  by 
warrant  under  the  hand  of  a  justice  (which  warrant  any  justice  is  hereby 
authorised  to  grant)  enter  into  and  upon  such  building  or  lands,  and 
examine  any  such  fireplace  or  furnace." 

Here  we  have  no  qualifications  nor  limitations.  Moreover,  under  Sub- 
section (3),  the  stoker  or  fireman  may  be  the  convicted  party  and  not 
the  master  or  firm,  which  appears  to  me  to  be  perfectly  just,  and  on  all 
fours  with  the  terms  ot  the  Alkali  Act,  by  which,  if  the  issue  of  acid 
vapours  be  in  excess  of  what  is  prescribed,  the  careless  employee  is  made 
responsible,  if  in  the  opinion  of  the  inspector,  the  apparatus  of  the  manu- 
facturer is  in  perfect  order. 

I  am  informed  by  the  Chief  Sanitarj'  Inspector  of  Glasgow  that  over 
90  per  cent,  of  the  complaints  of  excessive  smoke  taken  against  manu- 
facturing firms  there,  are  caused  by  careless  firing  on  the  part  of  the 
stokers.  Such  a  state  of  matters  calls  for  reform.  1  can  see  no  essential 
difference  between  the  careless  issue  of  acid  vapours  from  perfect 
machinery  in  a  work  classed  under  the  Alkali  Act,  and  the  careless  issue 
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of  smoke  from  properly  constructed  furnaces  attached  to  suitable  flues 

and  an  adequate  chimney. 

I  now  leave  the  discussion  in  your  hands.     The  law,  to  my  mind,  is 

deficient  as  it  stands  at  present.     It  needs  amendment,  but  it  also  needs 

consolidating.  The  manufacturers  in  one  town  should  in  this  respect  be 
placed  in  an  equal  position  with  the  manufacturers  in  every  other  town  ; 
otherwise  legislation  against  this  evil  will  be  partial,  wanting  in  precision, 
and  will  operate  unequally  and  unfairly.  I  trust  this  important  Con- 
ference will  help  to  bring  about  both  amendment  and  consolidation  of  the 
law,  and  to  this  end  I  plead  for  a  systematic  and  persistent  education  of 
public  opinion,  both  by  The  Royal  Sanitary  Institute  and  the  various 
important  local  authorities  throughout  the  country. 
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NOTE    ON 

THE    PBOPOSED    AMENDMENT    OF 

SEC.  24  (SUB-SEC.  6),  OF  THE 

PUBLIC  HEALTH  (LONDON)  ACT,   1891. 

By    JULIAN    8.    CORBETT,     LL.M.,     F.8.A.. 

Barriater-at-  Law, 


THE  wording  of  this  section  has  always  been  a  stumbling  block. 
Difficulties  have  constantly  occurred  in  proving  that  the  smoke 
complained  of  was  "  black."  As  a  matter  of  optics  no  smoke  in  daylight 
can  be  "  black,"  and  therefore  it  is  clear  that  the  section  contemplates 
smoke  of  a  density  which  more  or  less  nearly  approaches  "  black."  Here 
then  at  once  arises  an  uncertain  factor,  and  in  each  case  a  successful 
prosecution  depends  upon  what  degree  of  density  will  in  the  opinion  of  the 
particular  magistrate  satisfy  the  legislative  conception  of  "  black." 
Municipal  inspectors  are  equally  human,  and  no  means  exists  of  defining 
the  word  "  black  "  in  such  a  way  as  would  be  binding  upon  either  of  them 
except  by  Act  of  Parliament,  and  it  follows  that  the  administration  of  the 
law  must  remain  in  this  difficult,  uncertain,  and  cumbrous  condition  until 
the  section  in  question  is  amended. 

A  further  reason  which  makes  such  an  amendment  highly  desirable  is 
that  apart  from  smoke  which  more  or  less  nearly  approximates  to  "  black," 
great  quantities  of  noxious  smoke  are  emitted  which  cannot  by  any 
stretch  of  words  be  called  "  black,"  and  which  yet  is  as  noisome  and 
offensive  as  the  densest. 

Under  these  circumstances  the  Corporation  of  the  City  of  Westminster, 
a  body  which  has  always  been  in  the  forefront  of  efficient  administration  in 
this  matter,  proposed,  in  a  circular  to  the  Metropolitan  Borough  Councils, 
an  amendment  of  the  section  which  they  might  all  agree  to  advocate. 
The  proposal  was  to  delete  the  word  **  black  "  from  the  section  altogether. 
On  the  proposal  being  brought  to  the  notice  of  the  Coal  Smoke  Abate- 
ment Society,  it  was  observed  that,  excellent  as  it  was  to  meet  part  of  the 
existing  difficulty,  it  tended  to  raise  new  difficulties  in  a  large  class  of 
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cases  where  at  present  thej'^  do  not  exist.     To  delete  the  word  "  black  " 
simply,  and  merely  forbid  smoke  that  was  a  nuisance,  would  involve  the 
proving  in   every  case   that  the  smoke    complained   of   was   of   such   a 
character  as  to  amount  to  a  nuisance,  always  a  diflScult  proceeding.     It 
would  no  longer  be  possible  to  secure  a  conviction  merely  by  proving  the 
smoke  was  approximately  black,  and  these  arc  the  commonest  and  most 
noxious  cases.     The  Society  therefore  suggested  that  the  words  "black 
smoke"  should  be  retained,  and  the  words  "or  smoke"  inserted  imme- 
diately after  them.     By  this  amendment  the  section  would  read  "  black 
smoke  or  smoke  in  such  a  quantity  as  to  be  a  nuisance."     In  this  way 
would  be  retained  all  the  summary  advantage  of  the  old  wording,  added 
to  the  possibility  of  putting  a  stop  to  smoke  which,  though  in  no  sense 
"black,"  was  dense  enough  to  be  a  nuisance  and  amount  to  pollution  of 
the  air. 

This  suggestion  appears  to  have  met  generally  with  the  approval 
of  the  authorities  concerned,  and  it  is  to  be  hoped  that  at  the  next 
amendment  of  the  Public  Health  Act  the  section  in  question  will  be 
modified  on  these  lines. 

It  by  no  means  follows,  however,  that  the  section  so  amended  will  be 
in  the  best  conceivable  form.  All  that  can  be  claimed  for  it  is  that 
it  will  be  well  abreast  of  English  public  opinion  on  the  subject,  and  will 
^  as  far  towards  a  complete  suppression  of  the  nuisance  as  is  at  present 
likely  to  be  practicable.  Still  there  are  possibilities  beyond  what  appear 
to  be  immediately  practicable.  Since  the  amendment  of  the  section 
was  considered,  as  above  related,  the  Foreign  OflSce  at  the  instance  of  the 
Society  has  collected  and  issued  a  series  of  reports  on  smoke  legislation 
abroad,  and  considerable  new  light  is  thrown  on  the  possibilities  of  the 
question. 

On  the  whole  it  would  appear  that,  bad  as  we  are,  we  stand  far  ahead 

of  the  majority  of  foreign  countries.      In  most  of  these   no  legislation 

exists  at  all.     In  France,  for  instance,  no  general  law  has  been  adopted, 

while  all    the  old   attempts  to  stop  smoke  pollution  in  Paris  by  police 

**  Ordonnance  "  failed  against  passive  resistance.     The  latest  one  appears 

to  have  fared  no  better.    It  was  of  a  most  modest  character,  for  it  went  no 

further  than  to  forbid  the  "prolonged  emission  of  thick  black  smoke," 

(inUrdit  de  produire  une  fiimee  noire  t^paisse  et  prolongce)^  but  even  this 

appears  to  be  little  better  than  a  dead  letter.     Germany,  too,  has  shrunk 

from  making  any  general  law,  and  does  not  even  venture  so  far  as  France 

in  the  Paris  ordonnance.     The  German  Government  goes  no  further  than 

tii  order  that  "  care  should  be  taken  in  all  works  under  State  control  that 
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the  emission  of  blacky  thick  and  contintious  smoke  be  avoided,  in  the  first 
instance,  by  expert  management  of  fires,  proper  supervision  of  firemen, 
and  careful  selection  of  fuel." 

Thus  we  see  that  in  these  two  coimtries  the  standard  of  atmospheric 
purity  aimed  at  is  considerably  lower  than  with  us  under  the  Act  as 
it  stands. 

In  Dresden,  however,  a  city  which  has  long  been  noted  as  an  example 
of  amenity  in  civic  management,  we  find  that  as  far  back  as  1887  a 
by-law  was  enacted  which  goes  beyond  anything  we  have  ventured  even  to 
propose  in  London,  or  elsewhere  in  the  three  kingdoms.  It  runs  thus : — 
"In  all  manufacturing  and  industrial  premises  the  construction  of  the 
furnaces  must  be  of  such  a  nature  and  their  stoking  so  regulated  that  no 
smoke  containing  visible  particles  of  soot  is  constantly  emitted."  "  Where 
this  happens  only  occasionally  and  exceptionally,  the  nuisance  must  not 
last  longer  than  is  absolutely  unavoidable  even  with  the  most  careful 
stoking  and  the  employment  of  coal  of  at  least  medium  quality." 

Two  years  were  given  as  a  period  of  grace  to  existing  premises.  But 
the  Dresden  authorities  were  not  content  even  with  this  drastic  dealing 
with  industrial  premises.  They  extended  their  hand  against  private 
premises  as  well ;  and  the  by-law  further  provided  that  "  In  private  dwell- 
ing houses  the  heating  arrangement  must  be  so  contrived  as  to  produce  as 
little  smoke  as  possible." 

To  forbid  black  smoke  absolutely,  and  coloured  (visible)  smoke  almost 
entirely,  appears  to  go  very  far,  but  the  step  was  taken  not  unsym- 
pathetically.  At  the  same  time  an  official  inspector  was  appointed,  whose 
duties  were  not  only  to  enforce  the  law,  but  to  assist  citizens  in  complying 
with  it.  Besides  reporting  offending  premises,  he  was  to  hear  all 
complaints  against  "  the  practicability  and  onerous  nature  of  the  by-laws." 
He  was  to  inquire  into  and  suggest  improvements  in  means  for  combating 
smoke,  and  he  had  attached  to  him  an  expert  foreman  stoker,  who  assists 
him  in  his  duties  and  "  is  frequently  called  on  to  give  practical  illustration 
of  the  effect  of  skilful  stoking  in  reducing  smoke." 

In  these  admirable  and  highly  practical  provisions  we  seem  to  get  a 
new  note  in  legislation  which  is  worthy  of  the  fullest  consideration.  The 
serious  opposition  to  any  extension  of  the  law  comes  from  manufacturers 
who  plead  in  perfect  good  faith,  and  with  convincing  earnestness,  that  any 
further  restrictions  in  smoke  production  are  incompatible  with  London 
remaining  a  manufacturing  city.  On  this  point,  however,  there  is  no 
certainty.  Many  competent  authorities  share  the  belief  of  the  German 
Government  that  by  well-constructed  furnaces,  reasonably  good  fuel,  and 
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above  all,  by  skilful  stoking,  the  evil  would  practically  disappear  without 
crippling  the  industries  concerned.     The  methods  they  recommend  are  in 
themselves   methods   of    ensuring    economy,  and   were   State   assistance 
provided  to  explain  and  bring  home  to  manufacturers  how  such  economies 
could  be  effected,  there  seems  no  doubt  that  the  bulk  of  the  opposition 
would  be  removed.     The  hint,  therefore,  that  we  get  from  Dresden  is 
that  if  we  wish  to  get  really  efficient  legislation  carried  through,  it  is  highly 
desirable  to  accompany  it  with  some  provision  for  securing  to  manufac- 
turers gratuitous  instruction  for  stokers,  and  gi*atuitous  advice  on  the 
general  management  of  their  fires.     This  at  least  appears  to  be  the  policy 
on  which  Dresden  has  been  proceeding  with  so  much  success. 

It  remains  to  notice  certain  amendments  suggested  by  American 
legislation.  For  though  that  country  as  a  whole  is  far  behind  Dresden  in 
the  matter,  some  excellent  provisions  have  been  adopted  by  Philadelphia, 
Chicago  and  Massachusetts. 

In  Philadelphia  there  is  an  ordinance  to  regulate  smoke  from  chimneys, 
which  incorporates  a  colour  scale  for  the  measurement  of  the  density  and 
darkness  of  smoke ;  and  within  the  limits  of  the  city  it  is  forbidden  to 
emit  smoke  of  a  degree  of  darkness  in  excess  of  scale  No.  2  for  a  period  of 
more  than  five  consecutive  min^utes  from  any  locomotive  or  steamboat; 
while  with  regard  to  factories,  etc.,  the  scale  of  colour  varies  with  the 
height  of  the  chimney.  The  Chicago  ordinance  simply  forbids  the 
emission  of  "  dense  smoke,"  with  a  time-limit  of  three  minutes. 

Massachusetts  appears  to  be  the  only  State  that  has  adopted  a  general 
Act.  Section  1  of  the  Act  of  1901  forbids  as  a  nuisance  the  emission  of 
**dark  smoke  or  dense  grey  smoke  for  more  than  four  minutes  continu- 
ously, or  for  12  per  cent,  of  any  continuous  period  of  twelve  hours." 

It  will  be  seen  that  the  American  legislature  attaches  importance  to 
a  time-period,  that  is,  to  having  a  minimum  period  during  which  the 
emission  of  objectionable  smoke  is  permitted  as  unavoidable.  No  such 
period  of  grace  has  been  enacted  in  this  country,  but  in  practice  it  is 
allowed.  The  length  of  such  period  differs  in  various  places,  and  with 
various  magistrates,  just  as  does  the  interpretation  of  the  word  "  black," 
and  it  would  undoubtedly  add  certainty,  and  therefore  efficient  adminis- 
tration to  the  law,  if  we  were  to  adopt,  in  amending  our  Act,  some  such 
time-limit  as  has  commended  itself  to  American  experience. 


226 


J 


ENGLISH    LAW 

BELATING    TO    THE    EMISSION    OF 

SMOKE    FBOM    CHIMNEYS. 

By    JOSEPH    HUKST. 

Barrister' at' Law, 


THE  emission  of  smoke  from  chimiievs  may  be  dealt  with  under  English 
law  in  the  following  cases  : — 

(1)  Throughout  England  where  that  emission  is  a  nuisance  at 

common  law  ; 

(2)  Throughout  England  (except  London)  where  that  emission 

offends  against  the  provisions  of  the  Public  Health  Act, 
1875,  or  against  similar  provisions  in  local  Acts ; 

(3)  In  London  where  that  emission  offends  against  the  provisions 

of  the  Public  Health  (London)  Act,  189L 

I  propose  to  deal  very  shortly  with  (1)  for,  speaking  generally,  it  will 
be  found  that  readier  and  easier  means  of  abatement  exist  under  (2)  or 
(3)  than  under  (1). 

As,  however,  there  are  sometimes  occasions  when  considerable  damage 
has  already  been  caused,  or  w^ien  it  is  desired  to  restrain  for  the  future  a 
serious  emission  of  smoke  which,  if  allowed  to  continue,  would  be  injurious 
to  public  or  private  health  or  property,  I  will  state  shortly  the  law  re- 
lating to  (1). 

To  constitute  a  nuisance  at  common  law  by  reason  of  the  emission  of 
smoke  there  must  exist  (a)  injury  to  health;  or  (6)  injury  to  public  or 
private  property ;    or  (c)  personal  discomfort  to  individuals. 

If  it  be  desired  to  protect  public  health,  or  public  property,  or  to 
prevent  general  discomfort,  the  law  must,  in  most  instances,  be  invoked  by 
the  Attorney  General,  as  representing  the  public ;  his  action  is  generally 
(though  not  always)  set  in  motion  at  the  instance,  or  relation,  of  a  public 
body,  or  of  individuals. 

Where,  however,  an  individual  is  likely  to  sustain  or  has  sustained 
injury  to  his  health  or  property,  or  personal  discomfort  by  reason  of  the 
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emission  of  smoke,  he  may  himself  invoke  the  law  with  respect  to  nuisance, 
by  bringing  an  action  for  injunction  to  prevent  the  happening  of  the 
nuisance,  or  to  prevent  its  recurrence,  or  to  recover  damages  as  compen- 
>ation  for  that  which  has  already  occurred  to  him  or  his  property  by  reason 
Mf  the  nuisance. 

But  whether  the  law  be  invoked  by  the/Attorney  General,  as  repre^ 
sentiug  the  public  and  its  interests,  or  hy  an  individual  for  his  own 
protection  or  compensation,  it  will  be  necessary,  in  either  case,  to  establish 
that  a  nuisance  (as  defined  above)  will  probably  be,  or  has  been,  created 
bv  the  emission  of  smoke. 

For  the  purpose  of  so  doing  it  is  not  necessary  to  make  out  that  black 
smoke  (as  under  the  Public  Health  Acts  referred  to  above)  or  smoke 
of  any  shade,  density,  or  quality,  is  likely  to  be,  or  has  been,  issued. 
It  will  be  enough  to  establish  that  a  nuisance  (as  defined  above)  is  likely 
to  occur,  or  has  occurred,  from  the  issue  of  smoke  or  vapour,  or  smells 
from  a  factory  or  other  chimney,  whether  the  latter  be  the  chimney 
of  a  private  dwelling  house  or  not. 

But  what  may  be  an  actionable  nuisance,  even  in  this  sense,  is  not 
capable  of  precise  definition,  applicable  to  all  circumstances,  or  to  all 
localities.  This  may  be  learned  by  a  perusal  of  the  Judgment  of  the  late 
Lord  Chief  Baron  Pollock,  in  the  case  of  Bamford  v.  Tuiiiley  C31  L.  J 
Q.  B.,  2y2)  where  with  the  precision  and  freshness  of  language  which 
always  distinguished  him,  he  said  : — 

"  The  question  so  entirely  depends  on  the  surrounding  circumstances 
— the  place  where — the  time  when — the  alleged  nuisance,  what — the  mode 
of  committing  it,  how — and  the  duration  of  it,  whether  temporary  or 
permanent,  occasional  or  continual — as  to  make  it  impossible  to  lay  down 
any  rule  of  law  appUcable  to  every  case,  and  which  will  be  also  useful  in 
assisting  a  jury  to  come  to  a  satisfactory  conclusion.  It  must  at  all  times 
be  a  question  of  fact  with  reference  to  all  the  circumstances  of  the  case. 
Most  certainly,  in  my  judgment,  it  cannot  be  laid  down  as  a  legal  propo- 
sition, or  doctrine,  tliat  anything  which,  under  any  circumstances,  lessens 
the  comfort  or  endangers  the  health  or  safety  of  a  neighbour,  must 
necessarily  be  an  objectionable  nuisance.  That  may  be  a  nuisance  in 
Grosvenor  Square  which  would  be  none  in  Smithfield  Market.  That  may 
be  a  nuisance  at  mid-day  which  would  not  be  a  nuisance  at  midnight. 
That  may  be  a  nuisance  which  is  permanent  and  continual,  which  would  be 
no  nuisance  if  temporary  or  occasional  only.  A  clock  striking  the  hour,  or 
a  bell  ringing  for  some  domestic  purpose  may  be  a  nuisance  if  unreasonably 
loud  and  discordant,  of  which  the  jury  alone  must  judge  ;  but  although  not 
unreasonably  loud,  if  the  owner,  from  some  whim  or  caprice,  made  the 
clock  strike  the  hour  every  ten  minutes,  or  the  bell  ring  continually,  1 
think  a  jury  would  be  justified  in  considering  it  to  be  a  very  great  nuisance. 
In  general  a  kitchen  chimney,  suitable  to  the  establishment  to  which  it 
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belonged,  could  not  be  deemed  a  nuisance,  but  if  built  in  an  inconvenient 
place  or  manner,  on  purpose  to  annoy  the  neighbours,  it  might  very 
properly  be  treated  as  one/' 

To  this  example  I  would  venture  to  add  that  of  a  kitchen  chimney 

improperly  used  with  reference  to  fuel  consumed,  or  otherwise,  whereby 

large  quantities  of  smoke  were  emitted  for  long  intervals  of  time.       He 

proceeds — 

"  The  compromises  that  belong  to  social  life,  and  upon  which  the 
peace  and  comfort  of  it  mainly  depend,  wiU  furnish  an  indelinite  number 
of  examples  in  which  some  apparent  natural  right  is  invaded,  or  some 
enjoyment  abridged,  to  provide  for  the  more  general  convenience  or 
necessities  of  the  whole  community/' 

The  above  views  were  expressed  in  an  action  successfully  brought  in 
respect  of  nuisance  arising  from  brick  burning. 

Smoke,  unaccompanied  by  noise  or  by  noxious  vapour,  noise  alone,  and 
offensive  odours  alone,  although  not  injurious  to  health,  may  severally 
constitute  a  nuisance.  The  material  question  in  all  cases  is,  whether  the 
annoyance  produced  is  such  as  materially  to  interfere  with  the  ordinary 
comfort  of  human  existence.  Hence  an  injunction  was  granted  to  restrain 
the  issuing  of  smoke  and  effluvia  from  a  factory  chimney,  and  the  making 
of  noise  in  the  factory,  although  it  was  situated  in  a  manufacturing  town, 
it  being  proved  that  such  smoke,  effluvia  and  noise  were  a  material 
addition  to  previously  existing  nuisances.  (Crump  r.  Lambert,  L.R. 
3  Eq.  409;  affirmed  on  appeal,  17  Tjaw  Times  N.S.  133.) 

Public  Health  Act,  1875. 

From  attempts  to  define  what  is  an  actionable  nuisance,  and  frouL 
discussions  of  what  is  the  appropriate  proceeding  when  a  common  law 
nuisance  is  threatened  or  exists,  it  is  encouraging  to  those  who  are? 
earnest  in  the  promotion  of  public  health  to  turn  to  the  plain  language 
of  the  smoke  sections  of  the  Public  Health  Acts,  referred  to  above,  under 
which  health  and  property  are  generally  (although,  1  fear,  with  many 
exceptions)  effectively  protected. 

The  Public  Health  Act,  1875,  contains  the  statutory  law  as  to  the 
emission  of  smoke  throughout  England,  except  in  London,  and  except 
in  a  few  provincial  cities  and  towns  governed  by  local  Acts. 

Public  Health  (London)  Act,  1891. 
The  provisions  of  this  Act  relating  to  smoke  nuisance  are  practically 
(with  some  extensions)  the  same  as  those  in  the  Act  of  1875,  already 
set  out  at  some  length.     But  since  the  Act  of  1875  does  not  (with  some 
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slight  exceptions)  apply  to  London,  the  smoke  sections  have  been  included 
in  the  Act  of  1891,  so  as  to  be  applicable  to  the  Metropolis  within  "the 
administrative  County  of  London." 

The  sanitary  authorities  within  the  London  area  are  the  Corporation 
of  London  and  the  city  and  borough  councils. 

In  practice  it  is  found  in  case  of  neglect  of  duty  by  the  sanitary 
authority  (excepting  the  Corporation  of  London)  that  a  representation  to 
the  London  County  Council  secures  the  abatement  of  a  nuisance,  or,  at 
any  rate,  due  attention  to  the  matter. 

It  will  be  observed  that  up  to  the  ju'csent  time  no  legislation  has  been 
attempted  with  the  view  of  minimising  smoke  from  domestic  kitcheners 
or  grates.  The  height  of  buildings,  etc.,  affecting  the  access  of  light 
and  air  have  been  the  subject  of  drastic  enactments ;  but  the  domestic 
kitchener  or  grate,  which  by  the  smoke  it  sends  forth  enormously  affects 
light  and  air,  has,  so  far  as  legislation  is  concerned,  been  left  to  work 
"its  own  sweet  will."  This  seems  inconsistent  \vith  the  principle  which 
one  would  assume  underlies  legislation,  under  which  domestic  appliances  in 
connection  with  water,  gas,  electric  current-,  etc.,  have  been  the  subject 
of  jealous  regard,  and  are  the  objects  of  frequent  dimiiciliary  visits  even 
in  the  neighbourhood  of  the  domestic  heai'th.  It  is  to  be  hoped  that  as  a 
result  of  the  inquiries  now  being  carried  on  by  the  Coal  Smoke  Abate- 
ment Society,  wnth  the  assistance  of  the  Office  of  Works  and  others,  a 
domestic  grate  may  be  discovered  which  shall,  by  improved  combustion, 
prevent,  at  least,  black  smoke.  When  such  a  grate  is  discovered,  legis- 
lation will  be  not  only  desirable  but  opportune,  by  which  there  may  be 
secured  to  the  consumer  more  beneficial  use  of  fuel,  and  to  the  Metropolis 
and  to  large  provincial  cities  and  towns  brighter  and  cleaner  atraosj)heres. 
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KBPORT  UPON  RETURNS  FURNISHED  BY  LOCAIj 
AUTHORITIES  WITH  REGARD  TO  THE  CARRYING  OUT 

OF  THEIR 

PO^?7EBS  &    DUTIES    IN    THE    MATTER 

OP    SMOKE    ABATEMENT. 

By    XiAWRENCB    W.     CHUBB,     F.C.I. 8.. 

Secretary  J  Coed  Smoke  Abatement  Society. 


1 1 /ITH  the  object  of  ascertaining  to  what  extent  local  autliorities 
ft  have  grappled  with  the  problem  of  smoke  abatement,  all  cor- 
porations and  urban  district  councils  in  the  United  Kingdom  have  been 
asked  to  furnish  replies  to  a  series  of  questions  addressed  to  them  on 
behalf  of  The  Royal  Sanitarj-  Institute  and  the  Coal  Smoke  Abatement 
Society. 

In  all,  205  authorities  have  complied  with  the  request,  and  from  the 
answers  supplied  a  considerable  amount  of  interesting  information  may  be 
extracted.  While  it  is  true  that  a  feeling  of  indifference  or  hopelessness 
is  manifested  by  a  minority  of  the  sanitary  authorities,  on  the  whole  the 
reports  show  that  where  a  local  authority  resolutely  faces  the  subject  of 
smoke  abatement,  with  a  determination  to  enforce  the  provisions  of  the 
Public  Health  Acts,  it  does  not  often  experience  insuperable  difficulties  in 
minimising,  if  not  in  entirely  suppressing,  black  smoke  nuisances.  At 
the  same  time  there  is  a  general  consensus  of  opinion  that  the  law  should 
be  materially  simplified  and  strengthened. 

Indifference  of  certain  Local  Autuoritii-^s. 

Of  the  205  reports,  those  received  from  county  councils  do  not  call  for 
special  comment,  as  such  councils  do  not  possess  urban  sanitary  powers. 
Thirty  other  reports  may  be  summarily  dismissed,  for  the  authorities  con- 
fess that  they  have  either  entirely  neglected  the  matter,  or  that  the  smoke 
evil  has  not  been  sufficiently  acute  in  their  area  to  demand  attention.   It  b 
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fair,  perhaps,  to  infer  that  the  many  authorities  from  whom  no  returns  have 
been  received  should  be  placed  in  the  same  category.  The  authorities 
whose  reports  may  be  dismissed  as  being  negative  in  character  are  those 
for  the  following  places:  Abertillery,  Carnarvon,  Colchester,  Crewe, 
Darlington,  Devonport,  Doncaster,  Dover,  Dunfermline,  Exeter,  Harwich, 
Hereford,  Ilford,  Ilkeston,  Kesteven  C.C.,  Leamington  Spa,  Llanelly,  Maid- 
stone, Oldbury,  Reigate,  Rochester,  St.  Albans,  Shrewsbury,  South 
Shields,  Tipton,  Wednesbury,  West  Bromwich,  Wokington,  and  Woodford. 

The  inacti\4ty  on  the  part  of  some  of  the  councils  named  is  evidently 
due  to  a  fundamental  misconception  of  the  subject.  The  excuse  given  on 
behalf  of  Tipton  may  be  cited  as  a  typical  illustration  of  this  assumption. 
It  is  said  on  their  behalf  that  the  "  council  will  not  take  any  steps  in  the 
matter  as  they  are  too  glad  to  have  the  smoke  as  an  evidence  of  renewed 
trade."  If  every  sanitary  authority  could  be  brought  to  recognise  that 
the  emission  of  black  smoke  is  an  ocular  proof  of  an  avoidable  waste  of 
fuel  which,  as  has  been  abundantlv  demonstrated,  can  be  remedied  to  the 
pecuniary  advantage  of  the  employer,  as  well  as  to  the  comfort  of  the  public, 
they  might,  perhaps,  realise  the  desirability,  from  all  points  of  view,  of 
performing  their  statutory  duties  in  the  matter. 

It  is  refreshing  to  turn  from  the  councils  which  have  displayed  no 
interest  in  the  subject  to  those  which  manifest  a  keen  sense  of  their 
obligations  to  the  public. 

Local  Authorities  having  Special  Smoke  Inspectors. 

The  following  authorities  state  that  they  employ  special  inspectors 
with  the  object  of  dealing  with  smoke  nuisances : — Bethnal  Green,  Bir- 
mmgham  (4  each),  Bradford,  Croydon,  Edinburgh,  Glasgow  (2  each). 
Hackney,  Hammersmith,  Hull,  King's  Lynn,  Lambeth,  Leeds,  Liverpool 
(3  each),  City  of  London,  London  County  Council  (5  each),  Manchester 
(5,  one  being  a  chemist  in  whose  duties  is  included  the  inspection  of 
chemical  and  other  works  where  chemical  or  expert  knowledge  is  required), 
Marylebone,  Paddington,  Stockport,  Salford,  Sheffield,  and  West  Ham 
also  have  special  smoke  inspectors. 

In  other  cases  the  sanitary  officers  or  inspectors  of  nuisances  are  in- 
structed to  deal  with  nuisances  arising  from  the  emission  of  black  smoke. 

Police  Assistance. 

The  services  of  the  police  are  utilised  by  the  following  authorities : — 
Alfreton,  Ayr,  Battersea  (occasionally),  Bury  (where  a  policeman  accom- 
panies an  inspector  making  observations),  Cambridge,  Devonport,  Dun- 
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fermline,  Edinburgh,  Gloucester,  Gorton,  Greenwich  (occasionally),  City 
of  London  (when  required),  Mancliester  (casually),  Margate,  Merthyr 
Tydfil,  Nottingham  (police  only),  Paddington,  Paisley  (police  only),  Rams- 
gate  (j)olicc  only),  and  Southport  (police  only). 

In  the  case  of  Nottingham  the  co-operation  of  the  police  has  evidently 
been  of  much  service,  for  the  corporation  recommend  an  alteration  of  the 
law,  so  that  it  shall  be  a  special  duty  of  the  police  to  take  proceedings  in 
all  cases  of  emission  of  black  smoke. 

Time  Limits  for  the  Emission  of  Smoke. 

One  of  the  questions  addressed  to  local  authorities  was : — "  Has  any 
hourly  or  other  limit  been  fixed  during  which  black  smoke  may  be  emitted 
from  factories  or  other  works  within  the  area  controlled  by  the  corpora- 
tion ?  "  The  Public  Health  Acts  do  not  define  what  constitutes  a  black 
smoke  nuisance.  They  simply  indicate  that,  where  black  smoke  is  emitted 
in  such  quantities  as  to  be  a  nuisance,  the  nuisance  shall  be  liable  to  be 
dealt  with  summarily  under  the  Acts.  It  is  open  to  doubt  whether  any 
imposition  of  a  time-limit  during  which  black  smoke  might  be  emitted  with 
impunity,  would  be  desirable.  Nevertheless,  it  must  be  admitted  that 
the  present  state  of  the  law  has  led  to  a  great  deal  of  confusion,  for  each 
authority  itself  defines  what,  hi  its  opinion,  constitutes  a  black  smoke 
nuisance,  and  glaring  anomalies  naturally  exist.  For  instance,  at  Leeds 
the  emission  of  black  smoke  for  an  aggregate  period  of  three  minutes  in 
an  hour  is  held  to  be  sufficient  to  justify  action,  whereas  at  Middles- 
borough  the  period  is  fixed  at  fifteen  minutes,  and  at  Perth  the  emission 
must  be  continuous  for  eight  minutes. 

Several  authorities  have  expressed  an  opinion  that  the  fixing  of  a  time- 
limit  would  be  both  illegal  and  unwise,  but  on  the  other  hand  a  large 
number  point  out  that  it  would  be  far  less  difficult  to  obtain  a  conviction 
were  a  fixed  time-limit  imposed  than  is  the  case  at  the  present  time,  when 
Magistrates  have  their  own  view^s  as  to  what  constitutes  a  black  smoke 
nuisance. 

Increase  or  Decrease  of  Smoke. 

145  Councils  have  answered  the  question  "In  the  opinion  of  the 
authority  is  the  emission  of  black  smoke  increasing  or  decreasing  within 
its  area?"  25  have  replied  that  an  increase  has  taken  place;  80  have 
stated  that  in  their  judgment  the  evil  shows  a  tendency  to  decrease, 
often  due  to  the  substitution  of  gas  for  steam  power ;  while  40  stated  that 
the  nuisance  remains  stationary. 
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Action  taken  by  Locai.  AuTiiORiTiKii. 

Councils  were  asked  to  state  how  many  smoke  nuisances  were  reported 
to  them  during  each  of  the  last  two  years,  how  many  statutory  notices 
were  served  by  them,  and  the  nmnber  of  prosecutions  undertaken.  The 
ioformation  supplied  on  these  points  is  too  inadequate  to  permit  of  detailed 
and  satisfactory  analysis. 

The  incomplete  returns  furnished  by  23  Metropolitan  Borough 
Coancils  show  that  4,353  reports  of  smoke  nuisances  were  dealt  with 
during  the  last  two  years,  897  statutory  and  394  intimation  notices  being 
served  and  61  prosecutions  undertaken. 

The  returns  furnished  by  109  provincial  authorities  are  also  incomplete. 
So  far  as  they  may  be  relied  upon,  however,  they  show  that  during  the 
last  two  years  9,553  smoke  nuisances  have  been  reported  to  the  109 
councils;  these  have  led  to  the  issue  of  4,059  intimation  and  statutory 
notices  and  to  2,345  prosecutions. 

The  information  with  regard  to  prosecutions  undertiiken  by  provincial 
authorities  is  misleading,  for  seven  of  the  authorities  are  responsible  for 
no  fewer  than  2,181  of  the  proceedings,  leaving  (mly  164  prosecutions 
undertaken  in  two  years  by  the  remaining  102  authorities.  The  city  of 
Liverpool,  which  moves  under  a  special  local  Act  and  not  under  the  Public 
Health  Act,  1875,  undertook  643  prosecutions  in  1903  and  615  in  1904, 
being  successful  in  633  and  602  cases  respectively  and  receiving  in  fines 
£2,466  12s.  2d.,  an  average  of  about  £2  per  case.  Of  the  other  authori- 
ties, Manchester  initiated  277  cases,  Glasgow  226,  Birmingham  178, 
Bradford  111,  Nottingham  69  and  Sheffield  ()2. 

One  of  the  most  disquieting  features  manifested  by  the  information 
supplied  under  this  head  is  the  small  percentage  of  cases  in  which  statu- 
tory notices  have  been  served  and  subsequent  proceedings  initiated  by 
local  authorities.     In  the  provinces,  after  deducting  the  cases  dealt  with 
bv  the  7  authorities  referred  to  in  the  preceding  paragraph,  there  still 
remain  6,182  reports  of  black  smoke  nuisances.     In  2,087  instances  letters 
of  caution  or  statutory  notices  have  been  served,  and  apparently  the  letters 
of  caution  far  exceed  the  statutory  notices  in  number.     Only  164  prosecu- 
tions were  undertaken.      In  the  Metropolis  only  897  statutory  and  394 
intimation  notices  were  issued  in  respect  of  4,355  cases  and  the  prosecu- 
tions amounted  to  61.     It  is  obvious  that  if  local  authorities  do  not  follow 
Dp  reports  of  smoke  nuisances  by  serving  statutory  notices  and  initiating 
legal  proceedings  the  nuisances  are  not  likely  to   be   abated.      Several 
councils  state,  in  extenuation  of  their  inaction,  that  it  is  hopeless  to  secure 
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a  conviction  as  the  members  of  the  Bench  adjudicating  are  themsehes 
often  offenders  in  the  matter  of  smoke  nuisances ! 


Smoke  Nuisances  in  adjoining  Districts. 
A  considerable  number  of  local  authorities  complain  of  black  smoke 
nuisances  arising  in  the  area  of  adjoining  authorities,  but  the  only  councils 
which  appear  to  have  moved  in  such  cases,  either  by  written  complain t<, 
by  serving  statutory  notices,  or  by  initiating  proceedings,  are  Batley, 
Brighton,  Ealing,  Enfield,  Hammersmith,  Huddersfield,  Kensington, 
Lancaster,  the  City  of  London,  Manchester,  Salford,  Shoreditch, 
Stretford,  Stroud,  Swinton  and  Pendlebury,  and  Westminster. 

Methods  of  Identification  of  Black  Smoke. 

In  order  to  ascertain  the  means  adopted  for  the  identification  of  black 
smoke,  local  authorities  were  asked :  "  Is  any  standard  or  scale  used  to 
identify  the  density  of  smoke?  If  not,  what  method  of  scheduling  or 
identification  is  adopted  ?  "  The  replies  disclose  that  the  general  rule  is 
to  permit  the  inspectors  taking  observations  to  act  upon  their  own 
judgment.  Most  of  the  important  corporations  provide  their  officers  with 
special  sheets  on  which  to  record,  in  graduated  columns,  the  density  of 
smoke  emitted,  and  in  some  cases  observations  are  made  jointly  by  two 
inspectors.  The  following  authorities  treat  as  black  all  smoke  which 
cannot  be  seen  through  when  it  emerges  from  the  chimney:  Ashton- 
under-Lyne,  Blackburn,  Bur}%  Chorley,  Epsom,  Farnworth,  Halifax, 
Hey  wood,  Oldham,  Preston,  Rochdale,  St.  Helens,  Southampton  and 
Stretford,  Eccles,  Liverpool  and  Newcastle-on-Tyne  consider  smoke 
black  when  it  is  opaque  after  it  has  travelled  a  few  yards ;  Huddersfield 
and  Norwich  when  the  lightning  conductors  cannot  be  seen  through  it ; 
and  Falkirk  when  the  top  of  the  chimney  cannot  be  seen  through  it. 
Several  authorities  supply  their  officers  with  sheets  illustrating  various 
shades  of  smoke.  Among  these,  Coventry,  St.  Marylebone  and  Willesden 
use  the  diagrams  issued  by  the  Coal  Smoke  Abatement  Society ;  Cardiff 
Hammersmith,  Reading  and  Woolwich  use  Ringlemann's  Smoke  Scale, 
and  Bournemouth  has  adopted  the  method  of  identification  advocated  by 
Messrs.  Sanderson  &  Clayton.  St.  Pancras,  Battersea,  Manchester,  the 
City  of  London,  the  London  County  Council,  and  the  London  Port 
Sanitary  Authority  have  specially  prepared  and  shaded  diagrams  for  the 
use  of  their  inspectors ;  and  Westminster  uses  the  scale  adopted  by  St, 
Pancras.      Photography  is  employed,  as  an  accessory  to  the  inspector's 
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personal  observation,  by  Bradford,  Holborn  and  Hull ;  and  the  (xlasgow 
Corporation  state:  "The  term  'black  smoke'  is  defined  as  smoke 
containing  281  lbs.  of  solid  matter  per  million  cubic  feet  discharged,  light 
brown  smoke  containing  only  20  lbs.  of  solid  constituents." 

Proposed  Amendments  of  Law. 

Local  authorities  were  further  asked  whether,  in  their  opinion,  any 
amendments  were  needed  in  the  law  with  regard  to  the  suppression  of 
black  smoke  nuisances.  Fifty-six  have  expressed  no  opinion  upon  the 
desirability  of  any  change  being  effected  in  the  law  with  regard  to  the 
abatement  of  smoke,  and  only  two  have  indicated  their  satisfaction  with 
the  law  as  it  at  present  stands.  On  the  other  hand  this  question  elicited 
a  number  of  helpful  suggestions,  of  which  the  following  are  perhaps 
the  most  useful. 

The  proposed  amendments  mainly  deal  with  Clause  Dl  of  the  Public 
Health  Act,  1875,  the  clause  which  declares  a  chimney  (not  being  a 
chimney  of  a  private  dwelling  house)  emitting  "black"  smoke,  to  be 
a  nuisance  within  the  meaning  of  the  Act.  Owing  to  the  difficulty 
of  obtaining  the  requisite  technical  evidence  to  secure  a  conviction  under 
the  alternative  provision  of  the  Act  designed  to  prohibit  the  use  in  trade 
premises  of  a  furnace  so  constructed  as  not  to  consume  its  own  smoke, 
practically  all  prosecutions  issued  by  local  authorities  with  the  object 
of  securing  the  suppression  of  smoke  nuisances  are  taken  under  the 
section  prohibiting  the  emission  of  black  smoke. 

The  following  local  authorities  advocate  the  omission  of  the  qualifying 
word  "black"  from  the  section,  in  order  to  enable  proceedings  to  be 
instituted  in  cases  where  smoke  emitted  is  actually  a  nuisance  though  not 
"black"  in  colour:  Blackpool,  Cardiff,  Chelsea,  Epsom,  Lambeth,  and 
SheflBeld.  The  authorities  advocating  the  substitution  of  the  word 
"dense"  for  *' black,"  are  Keighley,  Nelson  (or  delete  '^  black"),  and 
Stretford  (and  delete  words  "  as  far  as  practicable  "), 

The  Coal  Smoke  Abatement  Society  has  at  various  times  carefully 

considered  the  desirability  of  amending  Section  91  of  the  Public  Health 

Act,  and  has  come  to  the  conclusion  that  it  would  be  inadvisable  to  delete 

the  word  "  black,"  as  proof  of  the  sustained  emission  of  black  smoke  is 

(or  should  be)  at  present  sufficient  to  secure  a  conviction  ;  it  has  also  felt 

that  the   substitution  of  the  word    '^  dense "   for   "  black "   would   only 

remove   one   technical   difficulty  to   create   another.      It,    however,    has 

suggested  that  the  section  would  be  materially  strengthened  if  it  were 

broadened  to  permit  of  prosecutions  in  respect  of  smoke  of  any  colour 
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emitted  in  such  quantities  as  to  be  a  nuisance.  All  that  is  needed  to 
secure  this  desirable  amendment  is  the  insertion  in  Section  91  of  the 
Public  Health  Act,  1875,  and  in  Section  24  (6)  of  the  Public  Health 
(London)  Act,  1893,  after  the  words  "  black  smoke,"  of  the  words  "  or 
other  smoke/*  It  is  interesting  to  note  that  this  proposal  is  also  made  on 
behalf  of  Cardiff,  Enfield,  Greenwich,  Hammersmith,  Kensington,  the 
London  County  Council,  Paddington,  Westminster,  and  Wood  Green. 
Liverpool  suggests  the  substitution  of  the  words  "  excessive  and 
unnecessarv  "  for  "  black." 

As  has  been  already  indicated,  several  authorities  allude  to  the 
diflBculty  they  experience  in  obtaining  a  conviction  owing  to  the  fact  that 
the  Magistrates  before  whom  the  proceedings  take  place  are  themselves 
black  smoke  offenders.  They  therefore  press  for  the  appointment  of 
Stipendiary  Magistrate's,  who  might  be  relied  upon  to  have  no  personal 
bias  on  the  question. 

The  lowness  of  the  penalties  imposed  upon  the  conviction  of  offenders 
is  frequently  commented  upon,  and  several  authorities  urge  that  the 
penalties  should  be  materially  increased  for  the  first  offence  and  auto- 
matically raised  on  subsequent  conviction,  in  order  to  make  it  imperative 
on  the  part  of  th(»  manufacturers  to  abate  smoke  nuisances.  It  is  pointed 
out  that  where  penalties  are  not  sufficiently  large  to  act  as  a  deterrent, 
offenders  prefer  to  run  the  risk  of  further  convictions  rather  than  adopt 
means  to  abate  the  emission  of  smoke.  It  is  also  suggested  that  magistrates 
should  inflict  a  penalty  when  an  abatement  order  is  issued.  On  this  point 
the  Public  Control  Committee  of  the  London  County  Council  has  recom- 
mended  the  alteration  of  the  law,  by  the  imposition  of  a  direct  penalty  of 
not  exceeding  £10  for  the  first  offence,  increasing  for  subsequent  offences, 
instead  of  applying  to  smoke  nuisance,  as  at  present,  the  complicated 
procedure  that  may  be  properly  applicable  to  a  sanitary  nuisance.  Bolton, 
Bootle,  Bradford,  Northampton,  Salford  and  Willesden  are  amongst 
the  other  authorities  which  urge  that  increased  penalties  should  be 
provided  for. 

It  is  further  suggested  that  Parliament  should  be  invited  to  fix  a 
definite  hourly  time-limit  for  the  emission  of  black  smoke,  proof  of  the 
limit  having  been  exceeded  to  be  sufficient  to  secure  a  conviction.  The 
local  authorities  urging  this  amendment  are  those  for  Dundee,  Keighley 
(four  minutes  per  hour  suggested),  Kidderminster,  Lancaster,  Luton 
(fifteen  minutes  per  hour  suggested),  Stroud,  Tottenham,  and  Wood  Green. 

Another  interesting  proposal  is  that  put  forward  by  the  Chelsea 
Borough  Council,  on  whose  behalf  it  is  pointed  out  that  a  great  deal  of 
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offensive  black  smoke  is  emitted  from  the  chimneys  of  the  large  mansions 
and  flats  in  the  district.  It  is  suggested  that  the  law  should  be  amended 
to  enable  such  nuisances  to  be  dealt  with. 

Other  suggestions  are  that  the  delay  arising  from  the  present  compli- 
cated procedure,  which  involves  the  service  of  statutory  notices,  should  be 
obviated  by  the  giving  of  power  to  the  Medical  Officer  of  Health  to 
summon  forthwith  on  the  detection  of  a  nuisance;  that  the  police  should  be 
empowered  to  initiate  proceedings ;  that  a  definite  scale  or  standard  should 
be  provided  for  the  identification  of  smoke ;  that  firemen  should  be  dealt 
with  and  fined  when  proper  appliances  and  proper  coal  are  found  (this  is 
done  under  a  local  Act  at  Nottingham)  ;  that  factory  inspectors  should  be 
appointed  by  a  Government  department ;  that  the  prohibition  against  the 
emission  of  black  smoke  should  be  applied  to  property  in  possession  of  the 
Crown,  a  proposal  adopted  at  a  Conference  of  Metropolitan  Borough 
Councils,  and  endorsed  by  the  London  County  Council ;  and  that  provi- 
sion should  be  made  for  the  infliction  of  heavier  penalties  in  cases  of  black 
smoke  emitted  from  locomotives  on  hi  Mi  ways  or  railways. 

Conclusion. 
To  sum  up,  the  returns  disclose  that  while  the  black  smoke  evil  is 
very  generally  felt  and  deplored,  relatively  few  local  autiiorities  have  in 
the  past  taken  a  decided  stand  in  the  matter,  and  that  wiiile  this 
inactivity  may  sometimes  be  traced  to  apathy,  it  is  more  often  due  not 
to  any  inclination  to  evade  responsibility,  but  to  a  feeling  of  hopelessness 
in  view  of  the  uncertainty  of  obtaining  convictions.  Where  authorities 
liave  taken  a  decided  stand,  however,  even  with  the  imperfect  machinerj- 
at  present  available  for  the  suppression  of  smoke  nuisances,  it  is  only  fair 
to  say  that  they  claim  to  have  diminished  the  evil.  Little  improvement 
or  zeal  can  be  looked  for  until  the  law  is  simplified  and  extended,  and 
a  more  summary  and  eflfective  method  of  procedure  provided.  It  is, 
perhaps,  not  too  much  to  hope  that  the  Local  Government  Board,  in  view 
of  the  suggestions  made  by  important  corporations,  may  see  its  way 
to  clothe  local  authorities,  in  the  immediate  future,  with  the  further 
powers  for  which  they  ask. 
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SMOKE    ABATEMENT 
FROM    THE    SANITARY    INSPECTOR'S 

POINT    OF    VIEW. 

By    T.     Gr,    DEB, 

Sanitary  Inspector y  City  of  Westminster, 

(associate.) 


THIS  paper  gives  an  inspector's  point  of  view  of  the  subject  of  smoke 
abatement. 
The  Public  Health  (London)  Act,  1?^91,  repealed  "An  Act  to 
Abate  Nuisances  arising  from  the  Smoke  of  Furnaces  in  the  Metropolis 
and  from  Steam  Vessels  above  London  Bridge"  (16  and  17  Vict.,  chap. 
128),  and  thus  fixed  on  sanitary  inspectors  in  the  metropolis  the  duty 
of  reporting,  to  their  several  local  authorities,  nuisances  arising  from 
the  emission  of  smoke,  which  had  previously  been  the  joint  duty  of 
the  police  and  sanitary  officers,  and  ^vas  almost  entirely  left  to  the 
police  to  carry  out.  On  examining  the  provisions  of  the  law  we  found 
that  we  had  no  power  over  the  chimneys  of  private  dwelling  houses. 
We  were  of  the  opinion  that  any  other  chimney  sending  forth  black 
smoke  was  a  reasonably  easy  matter  to  deal  with,  but  that  the  pro- 
cedure under  the  section  was  very  slow,  and  that  the  maximum  penalty 
(ten  pounds),  section  4,  sub-section  4,  not  being  cumulative,  was  inadequate 
to  prevent  nuisances  occurring  thereunder.  That  either  magistrates  or 
local  authorities  were  unwilling  to  close  works  (note  Doulton's)  or  to  deal 
with  them  as  recurring  nuisances  (note  Holborn  and  St.  Martin's-in-the- 
Fields).  Under  these  circumstances  a  study  of  the  construction  of  fur- 
naces, and  the  more  or  less  complete  combustion  of  coal,  was  forced  upon 
us,  so  that  our  evidence  might  be  of  value  when  attempting  to  apply  the 
stronger  provisions  of  the  Act,  which  required  furnaces  to  be  constructed 
so  as  to  consume  or  bum  the  smoke  arising  from  such  furnace,  the  colour 
of  the  smoke  being  immaterial  and  the  penalties  cumulative.  We  then 
found  that  during  the  latter  part  of  the  eighteenth  and  the  first  half  of 
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the  nineteenth  centuries,  engineers  of  eminence  had  introduced  and 
patented  many  and  diverse  appliances  attempting  to  solve  the  problem  of 
full  oxidisation  of  furnace  fuel.     For  example,  patents  were  granted  for  : 

"Admitting  air  through  openings  or  over  the  furnace  door,"  to  James 
Watt,  1785;  Robertson,  1800;  and  Billingsley,  1842. 

"Gradually  coking  the  coal,"  James  Watt,  1785;  Robertson,  1800; 
Drew,  1837;  Jukes,  1838;  and  Blackwell,  1848. 

"Letting  air  in  at  the  bridge  or  by  hollow  furnace  bars,"  W. 
Thompson,  1796:  Mons.  de  Promy,  1810;  Wm.  Sheffield,  Wakefield, 
and  Johnson,  all  three  in  1812;  Parkes,  1820;  Chapman,  1824;  Goad, 
1835;  S.  Hall,  1836;  C.  W.  Williams,  1839;  Kurby,  1840;  Prosser, 
1842;  Butler,  1845;  Whiteley,  1845;  Robertson,  1848;  Johnson,  1849; 
and  in  1854,  Woodcock,  Parkes,  and  Galloway. 

"Rocking Bars,"  Oldham,  1825;  Miller,  1839;  Newcome,  1849 ;  Hall, 
lS4y;  Galloway,  1849;   Hargreaves,  1850. 

"Mechanical  Stokers,  supplying  coal  through  hoppers,"  Robertson, 
1^00;  Brunton  and  Gregson,  both  1816;  Chapman  and  Stanleys,  both 
1824;  Whitless,  1845;  Acocks,  1848;  Slierba,  1852. 

"Side  firing,  alternately,"  Tosh,  1815;  Rodda,  1838;  T.  Hall,  1837; 
Green,  1853. 

"To  automatically  and  gradually  close  furnace  doors,"  Pritchard, 
1820;  Prideaux,  1850. 

"Injection  of  jets  of  steam,"  Chappe,  1836  ;  Trison  and  Bull,  1838. 

"A  second  fire  to  burn  smoke  formed,"  Collier  in  1843. 

"Upward  firing,"  Godwin  and  Foard  in  1841. 

'*  Inclined  bars,"  Baron  von  Rather,  1840;  and  Hendruch,  1841. 

"Washing  smoke  to  deposit  the  carbon,"  C.  W.  Ward,  1792 ;  Jeffries, 
1824;  Hedleys,  1834. 

Obviously  a  longer  period  of  study  was  necessary  than  could  be 
Peaaonably  expected  of  sanitary  inspectors,  who  had  much  to  do  besides 
looking  after  smoke.  In  the  witness  box,  under  cross  examination,  the 
weakness  of  our  knowledge  of  a  special  method  of  combustion  was  fre- 
quently shown  up,  in  strong  contradiction  to  the  expert  who  was  certain 
that  the  smoke  the  inspector  had  seen  could  not  be  sent  forth  from  the 
furnace  lie  had  constructed,  as  the  admission  of  air  was  perfect ;  or  that 
the  mechanical  stokers  could  not  supply  the  coal  so  badly.  One  or  the 
other  mechanism  was  absolutely  infallible,  and  he  (the  expert)  was  also 
certain  that  the  particular  furnace  uuis  constructed  so  as  to  burn,  as  far  as 
posMlcy  all  the  smoke  arising  from  such  furnace.  Under  such  circum- 
stances is  it  to  be  wondered  that  the  magistrates  are  loth  to  inflict  the 
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cumulative  penalty  ?  Is  it  not  most  probable,  that^  after  duly  discounting 
the  expert's  evidence,  he  who  has  spent  the  whole  of  his  life  in  the  study 
and  prevention  of  smoke  nuisances  knows  more  about  the  "  as  far  as  prao- 
ticahle  "  than  the  sanitary  inspector  does '?  Thus,  rarely  is  a  fine  of  more 
than  £10  obtained  for  any  one  offence,  and  then,  if  obtained,  only  after 
adjournments  to  again  take  observations.  During  this  period  great  care 
is  exercised  and  no  smoke  sent  forth.  Under  these  circumstances  the  verj' 
usual  practice  now  is  to  proceed  under  the  easier  clause  which  makes  it  an 
offence  to  send  forth  black  smoke,  from  certain  chimneys,  in  such  quantity 
as  to  be  a  Tuiisance,  as  no  evidence  of  construction  of  furnaces  or  to  as  far 
as  possible  consume  the  smoke  is  admissible  here. 

So  the  sanitary  inspector  has  to  deal  with  a  nuisance  either  from  his 
own  observaticm  as  a  statutory  officer,  or  as  the  result  of  his  observation 
upon  the  complaint  of  some  other  person.  His  power  is  here  confined  to 
black  smoke  ;  on  the  emission  of  grey,  blue,  brown,  yellow,  or  white  smoke, 
in  whatever  quantity,  he  has  nothing  to  report. 

Then,  what  is  the  quantity  of  black  smoke  emitted  which  (constitutes 
such  a  nuisance?  Surely  the  quantity  emitted  must  depend  upon  two 
factors :  the  densitv  of  the  black  smoke,  and  the  leiitrth  of  the  emissions. 
Obviously  an  emission  of  smoke,  black  and  as  dense  as  it  is  possible  to 
conceive,  for  a  period  of,  say  one  minute,  can  be  equalled  in  quantity  by  a 
black  smoke,  which  appears  against  the  clear  sky  to  be  grey,  if  the  latter 
be  continuouslv  emitted  for,  say  half  an  hour. 

A  conviction  is  naturally  most  easily  obtained  when  the  inspector 
swears  that  the  smoke  on  the  occasion  referred  to  was  dense  black  smoke, 
and  under  such  circumstances  short  emissions  of  three  minutes  are  much 
more  useful  in  obtaining  convictions  than  a  less  dense  smoke  for  a  much 
longer  period. 

On  the  other  hand  those  who  have  studied  this  question,  or  who  have 
carefully  followed  the  course  of  this  Conference,  cannot  fail  to  note  that 
the  aim  is  very  largely  to  abate  the  ill-effects  of  the  discharge  of  the 
many  slighter  emissions,  which  in  the  aggregate  are  so  enormous,  and 
affect  our  climate  so  greatly.  For  example,  this  side  is  enforced  by 
the  Coal  Smoke  Abatement  Society,  and  affects  sanitary  inspectors  in 
two  ways. 

Firstly  it  is  used  as  a  defence  by  smoke  producers,  in  large  chimneys, 
when  those  chimneys  appertain  to  furnaces  used  to  heat  buildings  and 
cook  the  food  consumed  therein.  In  such  cases  they  try  to  prove  that 
notwithstanding  the  fact  that  some  smoke  is  emitted  from  their  chimney, 
yet  it  is  much  less  than  the  aggregate  amount  would  be  when  sent  forth 
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from  the  number  of  chimueys  necessary  if  each  flat  therein  had  its  own 
kitchen  and  other  chimneys.  Then  again,  strong  representations  of  the 
emission  of  black  smoke  for  long  periods,  which  is  certainly  not  dense,  are 
forwarded  to  the  local  authority  to  deal  with. 

But  whilst  the  definition  of  what  is  a  nuisance  as  to  black  smoke  is 
left  with  an  inspector,  shall  he  refuse  to  use  his  own  judgment  and  accept 
that  of  the  smoke  producer  ?  It  would  be  as  unwise  to  do  the  latter  as  to 
accept  the  judgment  of  the  most  earnest  exponent  of  smoke  abatement 
here,  who,  in  reaching  after  his  ideal,  aims  so  high  that  there  is  a  danger 
of  unconscious  bias,  and  a  tendency  to  re-enact   the  law  under  which 

one  John was,  in  1306,  tried,  condemned  and  executed  for  bui'ning 

c<>al  in  the  City  of  London. 


242 


SMOKE    NUISANCE    INSPECTORS    AND 

THEIR    DIFFICULTIES. 

By    \VM.    NICBLOI^SON. 

Snioke  Inspector  y  She  field. 


THE  smoke  nuisauce  and  its  abatement  is  one  of  the  most  important  of 
public  healtli  questions. 

It  is  a  national  nuisance.  The  pollution  of  the  atmosphere  which 
affects  everybody  does  incalculable  harm  to  public  health  and  property 
and  all  classes  ought  to  assist  in  its  abatement. 

To  satisfactorily  solve  the  question  it  is  absolutely  necessary  to  proceed 
in  practical  lines  to  prevent  injury  to  trade. 

Smoke. — All  smoke  is  a  nuisance  when  in  contact  with  persons  or 
projierty,  for  it  produces  dirt  and  damage. 

Necessary  Nuisance. — The  smoke  which  it  is  impracticable  to  prevent 
in  boiler,  furnace,  and  Breplace  is  a  necessary  nuisance. 

Statutory  Nuisance. — Smoke  which  can  be  practically  prevented  is 
a  statutory  nuisance.  Experts  differ  as  to  the  number  of  minutes  in 
a  given  period  which  constitute  a  nuisance.  Some  authorities  say  two 
minutes  of  black  smoke  from  a  furnace  in  one  hour  is  a  statutory  nuisance 
others  three,  four,  five,  six,  and  as  much  as  fifteen. 

Board  of  Experts. — To  ascertain  what  is  and  what  is  not  a  statutory 
nuisance  it  is  imperative  to  have  a  Board  of  Experts.  They  would  test 
smoke  preventing  appliances  and  processes  suitable  for  boilers,  furnaces 
and  fireplaces,  and  find  out  what  smoke  wiis  necessary  under  various 
conditions  of  working. 

The  necessary  smoke  would  be  the  uniform  standard  allowed,  and 
above  the  said  amount  would  be  a  nuisance  within  the  meaning  of  all  good 
smoke  law.  The  standards  arrived  at  would  be  adopted  by  local  authori- 
ties, and  remain  in  force  until  it  was  found  practicable  to  reduce  them. 

The  work  of  such  a  suggested  Board  would  be  of  great  value  to  public 
health,  manufacturers,  and  owners  of  appliances. 

Cost. — In  li)02  the  German  Government  granted  £4,000,  the  money 
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to  be  used  in  giving  courses  of  instruction  and  practical  lessons  to  firemen 
and  engineers,  with  the  object  of  procuring  smoke  abatement. 

If  Governments  will  not  provide  money  for  this  necessary  work  to  be 
done,  then  manufacturers  and  owners  of  appliances  ought  to. 


[This  Discussion  applies  to  the  subject  before  the  Conference  on  Friday 
moniinff — ^^  Administration ^  Leaislation^  and  Necessary  Reforms^'^^ 

Mb.  Akthub  J.  Mabtin  (London)  said  that,  from  the  Eeport  presented  that 
moming  by  the  Secretary  to  the  Coal  Smoke  Abatement  Society,  it  would  seem 
that  th«»  absence  of  progress  at  the  present  time  ^va8  due,  not  so  much  to  lack  of 
the  necessary  powers  as  to  the  neglect  of  local  authorities  to  exercise  the  powers 
which  they  already  possessed.  Dr.  Butler  had  given  them  on  the  previous  day 
I  striking  example  of  what  could  be  accomplished  under  the  exieting  law,  if  the 
local  authority  chose  to  enforce  it.  However,  wliether  they  \*'i8hed  it  or  not, 
legislation  was  bound  to  take  place.  It  might  not  take  the  form  of  measures 
introduced  by  the  Government,  or  by  associations  Hke  the  Coal  Smoke  Abate- 
ment Society ;  but  they  would  get  it  by  a  sidewind  in  the  shape  of  clauses  to 
bills  promoted  by  companies  or  municipal  corporations.  These  clauses  might,  on 
the  one  hand,  invest  tlie  promoters  with  pow  ers  or  monopolies  which  it  was  not 
to  the  public  interest  to  confer  ui)on  them,  or,  on  the  other,  might  im|X)se 
restrictions  put  forward  by  opposing  parties  with  the  express  object  of  hamper- 
ing the  enterprise  and  reducing  its  utility  to  the  public.  Such  clauses  were  apt 
to  crystallise  into  precedents.  In  dealing  with  such  highly  technical  matters 
Parliament  ought  not  to  have  to  depend  for  guidance  to  such  an  extent  as  it 
now  did  upon  the  interested  statements  of  the  promoters  and  their  opponents. 
The  industries  of  the  countr}'  were  becoming  more  and  more  dependent  upon 
applied  science ;  and  it  was  high  time  that  the  Government  should  have  at  its 
back  an  expert  scientific  body  to  watch  the  interests  of  the  country  as  affected 
by  proposed  legislation  bearing  on  technicjil  matters. 

Mr.  Fbed  Cleeves  (London)   said  that  before  the  British   public  would 

submit  to  any  law,  it  must  be  convinced  that  that  law  was  just,  fair,  and 

reasonable.      As  the  officials  of  these  societies  told  them,  there  was  enough 

paanve  resistance  to  the  laws  already  on  our  Statute  Book,     Of  course,  a  man 

bad  no  more  right  to  poison  another  man  with  coal  smoke  than  he  had  with 

tnenic  fumes,  but  up  to  the  present  the  public  have  accepted  the  first  as 

inevitable.     Some  people  actually  believed  that  it  ^^•as  beneficial.     Our  first  and 

most  pressing  duty,  therefore,  was  to  educate  the  public;  then  any  necessary 

legislation  "will  follow  as  a  matter  of  course.     They  had  heard  of  the  smoke  pre- 

Tention  laws  in  New  York  and  Berlin.     He  had  been  in  New  York,  and  in  his- 

opinion,  if  it  were  not  for  those  laws,  New  York  w  ould  be  uninhabitable.     They 
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burn  solely  anthracite  coal  in  New  York.  He  also  knew  Berlin  pretty  well.  In 
bis  opinion  it  was  the  cleanest  capital  in  Europe.  Some  years  ago,  the  police  ol 
Potsdam  told  the  proprietor  of  a  factorj^  there,  one  that  had  existed  for  manji 
generations,  that  he  must  stop  making  smoke.  The  proprietor  pleaded  thi 
excuse  that  they  were  so  familiar  witli  here,  that  he  had  tried  every  means  to 
abate  the  smoke,  etc.  *'No,  you  haven't,"  said  the  police,  "you  should  use 
anthracite  coal,  then  you  cannot  make  smoke."  They  gave  him  a  month  wherein 
to  change  his  fuel  or  stop  his  works.  He  repeated  his  belief  that  education  must 
precede  legislation,  and  was  sure  that  when  the  British  manufacturers  and  house- 
holders were  convinced  that  tht^y  could  save  money  by  not  making  smoke,  they 
(iVQuld  cease  to  make  it. 

CorxciLLOR  W.  MuiBHEAD,  J.P.  (Liverpool)  said  that  he  \nshed  to  contro- 
Tert  the  statement  made  by  Baillie  Anderson  (of  Glasgow)  that  Glasgow  was 
the  first  municipality  to  mov(>  in  the  matter  of  smoke  abatement.  Liverpool 
was  very  many  years  ahead  of  the  rest  of  the  country,  even  of  the  Scotch  Acts 
of  1857,  because  Liverix)ol  moved  in  this  matter  in  1854.  It  was  very 
necessary  the  word  hlach  should  be  omitted,  and  the  wording  of  the  Liverpool 
Act  should  be  substituted  ;  that  such  cases  as  came  under  the  ken  of  the  smoke 
inspectors  and  sanitary  start  were  as  a  ruh*  tried  by  the  Stipendiary,  an  example 
that  all  large  municipalities  might  follow ;  and  he  would  suggest  the  framing 
of  a  universal  Act  for  Great  Britain  and  Ireland,  on  the  lines  of  the  Liverpool 
Local  Act. 

Dr.  OR^rANDY  (Warrmgton)  expressed  the  hope  that  the  Congress  would 
not  terminate  without  some  practical  step  being  taken.     On  that  day  a  plea  had 
been  raised  by  several  speakers  for  the  consolidation  of  the  laws  relating  to 
smoke  emL«(sion.     The  spe^iker  thought  that  an  almost  more  important  step  at 
the  present  moment  was  the  consolidation  of  the  smoke  abatement  societies  of 
the  country.     It  had  been  stated  that  the  London  Society  were  so  hampered  for 
want  of  funds  that  little  could  be  done.    He  thought  tliat  this  was  largely  owing 
to  ignorance  among  the  public  as  to  the  value  of  the  work  that  was  being 
done.     He  proposed  that  the  London  Society  should  be  the  head  of  a  British 
Smoke  AbaU^ment  Society  and  an  arrangement  might  be  made  that  all  the  pro- 
vincial societies  paid  an  affiliation  fee  to  the   ciintral  society,  much   on   the 
lines  upon  which  the  Automobile  Club  of  Great  Britain  and  Ireland  is  run  a1 
the  present  time.     With  such  a  central  socriety  it  would  be  possible  to  lay  befoH 
the  Government  measures  which  had  a  wide-spread  and  powerful  support.     It 
was  only  through  such  a  central  society  that  the  investigations  proposed  ix 
Sir  John  Primrose's  paper  could  bt^  carried  out.     Many  speakers  bad  referred 
to   the   splendid   work  carried  out  by  the  inspectors  under   the   Alkali   Act 
H(^  thought  that  one  duty  of  such  a  central  society  would  be  to  ask  Govern 
ment  to  widen  the  scope  of  the  Alkali  Act  so  as  to  include  the  smoke  nuisanca 
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thereby  removing  the  present  anomalous  condition  of  affairs  existing  whereby 
men  appointed  by  local  authorities  are  placed  in  the  position  of  smoke  in- 
spectors with  absolutely  no  security  of  tenure.  Manufacturers  would  act  upon 
the  report  of  properly  trained  and  fully  authorised  Government  inspectors, 
but  refuse  to  do  so  under  the  present  circumstances,  and  the  law  itself  was 
rendered  practi(;ally  vahieless  by  the  fact  that  the  inspi^ctors  as  appointed  at 
present  were  afraid  of  acting. 

Dr.  Sidney  Davies  (Woolwich)  referred  to  the  fact  that  proceedings  in 
London  for  smoke  nuisiince  were  usually  taken  imder  Sec.  24  of  the  Public  Health 
(London)  Act,  1891,  under  which  it  was  necessary  to  serve  noticMj  before  taking 
ottt  a  summons.  In  W(M)lwieh,  however,  it  had  l)een  found  that  the  best  way 
\TM  to  proceed  under  Sec.  23,  (2),  (b),  which  made  it  pi^nal  to  negligently  use 
any  furnace  so  that  the  smoke  was  not  efftHJtnally  consumed.  When  the  sanitary 
iospector  obsened  any  smoke  nuisances,  he  at  once  ent(»red  tlie  \\  orks  and  took 
note  as  to  the  mode  of  stoking,  and  the  nature  of  the  fuel,  and  was  then  able  to 
'^ave  evidence  that  there  had  been  some  neglect  in  one  of  th(»se  respiKits.  Pre- 
>T0U8  speakers  had  stated  that  domestic  smoke  had  the  greater  share  in  obscuring 
London  air,  and  liad  quoted  the  large  amount  emitted  on  Sunday  when  the  Sun- 
day dinners  \>ere  being  (^ooked.  Dr.  Davies  considered  that  this  might  l>e  true 
for  the  West  End,  but  it  certainly  was  not  t  he  case  in  the  Eaist  End  of  London. 
From  mid-day  Saturday  to  Monday  morning  the  Houses  of  Parliament  could 
usually  be  s<.»<;n  from  Shooters'  Hill,  w  hen  it  was  daylight,  but  rarely  were  they 
visible  during  the  rest  of  the  week.  This  showed  that  in  the  Ejist,  at  any  rate, 
6ictories  were  the  rhief  source  of  London  smoke.  There  were  some  factories, 
however,  which  were  exempted  from  the  Public  Health  Acts.  The  Arsenal 
wau  the  ])rincipal  source  of  smoke  nuisance  in  Woolwich,  and  no  redress 
could  be  obtained.  No  doubt  the  Arsenal  officials  honestly  believed  they  were 
doing  their  best  to  diminish  smoke,  and  had  appointed  inspectors  to  watch  the 
chimneys,  but  the  extraordinary  thing  w^as  that  the  inspectors  could  not  see  the 
smoke.  Dr.  Davies  endorsed  what  Mr.  Chubb  had  said  with  respect  to  the 
Arsenal,  and  hoped  that  it  would  go  out  from  tliat  Conference,  and  reach  the 
ears  of  His  Majesty's  newly  appointed  Government,  that  the  Government  fac- 
tories were  the  creators  of  perhaps  the  greatest  smoke  nuisance  in  the  whole  of 
London,  and  con.se(j[uently  guilty  of  wasting  a  large  amount  of  public  money. 
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CREMATION. 

By    O.     KILLICK    IVIILLAUD,     ISI.D.,     JJ.&c, 

Medical  Officer  of  Health  for  Leicester^  and  Medical  Referee  to  the 

Leicester  Cremation  Anthoritj/. 

(member.) 
Read  at  Sessional  Meeting,  Leicester,  Marcli  24th,  1906. 


CREMATION,  or  the  practice  of  disposing  of  the  human  body  bv 
fire,  like  nianv  other  new  things,  is  in  reality  very  old.  It  was 
largely,  indeed  generally,  practised  by  the  ancients,  and  in  Greece  the 
right  to  be  burnt  was  only  denied  to  suicides,  young  infants,  and  persons 
struck  by  lightning.  In  the  modern  trend  towards  cremation,  therefore, 
we  have  another  instance  of  history  repeating  itself. 

Some  people  prefer  not  to  face  this  question  because  they  are  over- 
concerned  about  the  fate  of  the  body  after  death,  and  fear  to  suggest  anjr 
alternative  to  old-established  and  familiar  custom.     Others,  again,  do  not 
face  it  because  they  feel  so  little  concern  and  do  not  care  what  happens  to  the 
body.    Neither  of  these  extremes,  it  seems  to  me,  is  right.     It  is  true  that 
the  body  after  death  is  but  the  empty  shell,  the  woni-out  and  discarded 
casket,  from  which  the  spirit,  the  living  and  immortal  soul,  has  fled.    Of 
course,  nothing  that  happens  to  this  empt}'  shell  can   really  afifect   us. 
Nevertheless,  the  body  is  sacred  in  death  as  well  as  in  life,  and  it  is  surely 
our  duty  to  provide  for  its  reverent  disposal  by  the  method  which,  in  the 
light  of  modern  science,  and  with  due  consideration  to  the  interests  of  the 
living,  appears  to  us  to  be  the  best. 

The  task  of  those  who  would  advocate  the  cause  of  cremation  is  ver>' 
different  to-day  from]what  it  was  thirty  years  ago,  when  the  late  Sir  Henry 
Thompson  and  other  pioneers  first  essayed  it.  At  that  time  the  difficulties- 
and  obstacles  must  indeed  have  seemed  overwhelmin*;.  Inhumation  had 
been  the  universal  practice  (in  Euro])e)  for  centuries,  whilst  cremation  was- 
unknown.  The  subject  was  surrounded  by  prejudice,  supei'stition  and 
sentiment.  The  possibility  of  any  alternative  method  to  inhumation  had 
not  been  contemj)late(^,  and  the  prospect  of  being  '*  laid  to  rest "  in  the 
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earth  after  death  had  become  inborn  in  men's  minds.  The  suggestion  of 
burning  the  body  must  have  come  to  many  people  not  only  as  a  novel  but 
even  as  a  shocking  idea.  All  sorts  of  objections  were  raised  against  it.  It 
was  not  believed  that  it  could  be  carried  out  without  nuisance :  it  was  urged 
that  it  would  encourage  the  committing  of  crime ;  and  it  was  described  as 
heathenish,  revolting,  and  opposed  to  Christian  teaching. 

One  by  one,  however,  the  difficulties  and  objections  have  been  almost 
all  overcome,  until,  at  the  present  day,  cremation  takes  its  place  as  one  of 
the  recognised  and  legalised  methods  of  disposing  of  the  dead,  sanctioned 
alike  by  Church  and  State.  (The  Church  of  Rome  still  declines  to 
sanction  it.) 

The  Cremation  Society  of  England  was  formed  in  1874,  with  Sir  H. 
Thompson  as  President.  Its  members  subscribed  to  the  following  declara- 
tion:— "We  disapprove  the  present  custom  of  burying  the  dead,  and 
claim  to  substitute  some  mode  which  shall  rapidly  resolve  the  body  into  its 
component  elements  by  a  process  which  cannot  offend  the  livhig,  and  shall 
render  the  remains  absolutelv  innocuous.  Until  some  better  method  is 
'levised,  we  desire  to  adopt  that  known  as  Cremation." 

It  is  undoubtedly  due  to  the  enthusiasm  and  *dogged  perseverance  of 
this  society  during  the  thirty-two  years  it  has  been  in  existence,  that  the 
change  in  public  opinion  has  chiefly  been  bi'ought  about. 

It  was  in  1879  that  the  first  crematorium  in  this  country  was  erected 
at  Wuking.  Owing  to  the  opposition  of  the  Government,  however,  it  was 
not  used  until  after  Mr.  Justice  Stephen,  in  1884,  delivered  his  famous 
jadgment  declaring  that  cremation  was  a  legal  procedure,  provided  that 
no  nuisance  was  caused  to  others.  The  use  of  the  Wokincj  crematorium 
^as  then  begun  and  has  continued  ever  since.  At  first  the  number  of 
cremations  performed  annually  was  only  small,  but  it  has  steadily  in- 
creased, and  the  total  now  amounts  to  nearly  3,000.  Moreover,  the 
"quality"  of  the  cremations  is  even  more  striking  than  the  quantity,  for 
they  have  been  drawn  almost  entirely  from  the  educated  and  thinkini:^ 
classes,  and  include  very  many  names  highly  distinguished  in  art,  literature, 
science  and  politics,  as  well  as  many  of  titular  rank. 

For  several  years  the  crematorium  at  Woking  was  the  only  one  in  the 
country.  In  181)2,  however,  a  second  crematorium  was  opened  at  Man- 
chester, and  this  has  been  ([uickly  followed  by  many  others  in  various 
parts  of  the  country  until  at  the  present  time  there  are  no  less  than 
thirteen. 

The  following  list  gives  the  names  and  (Uites  of  opening  of  the  various 
British  crematoria. 


First  used 

in 

1885 

Opened 

in 

1802 

9j 

1895 

19 

18"»0 

•  • 

H»01 

•> 

1901 

•  • 

1902 

•  « 

1902 

*« 

1903 
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JAst  of  British   Creuiatciia  : 

The  Woking  Crematorium... 

The  Manchester  Crematorium 

The  Glasgow  Crematorium... 

The  Liverpool  Crematorium 

The  Hull  Municipal  Crematoriiuu  ... 

The  Darlington  Crematorium 

The  Leicester  Corporation  Crematorium  . . . 

The  Golder's  Green  Crematorium,  London 

The  Binningham  Crematorium 

The   ('ity  of   London    Corporation   Crenm- 

torium,  llford,  Essex    ...  ...  ...  .,  1905 

The  Leeds  Crematonum 

The  Bradford  Corporation  Crematorium.  ... 

The  Sheffield  Corporation  Crematorium.    ...  .,  .,        * 

It  seems  reasonable  to  anticipate  that  before  long  almost  everv  large 
centre  will  be  provided  with  a  crematorium. 

HisTonv  -or  the  Movemknt  i.v  Leickstek. 

In  Leicester  a  movement  in  favour  of  cremation  has  existed  for  manv 
years,  and  Leicester  is  one  of  the  comparatively  few  towns  in  which  a 
branch  of  the  Cremation  Society  of  England  exists.  This  branch  was 
formed  in  188G,  with  Mr.  Wm.  Simpson  as  Honorary  Secretary,  in  which 
capacity  he  has  acted  ever  since.  The  membership  is  about  80.  A\Tien 
the  scheme  for  making  a  new  cemetery  came  before  the  Town  Council, 
pressure  was  brought  to  bear  upon  that  body  to  include  in  the  scheme  a 
crematorium,  and  one  or  more  petitions  weix*  presented.  Fortunately,  the 
movement  had  an  influential  supporter  in  the  late  Sir  Thomas  Wright, 
who,  as  a  prominent  member  of  the  Town  Council,  was  able  to  be  of  great 
service  in  putting  forward  the  case  for  cremation.  These  efforts  were 
finally  successful,  and  a  crematorium  was  included  in  the  new  cemetery. 

Only  one  cremation  took  place  in  1002.  The  following  year  there  were 
5,  then  8,  and  last  year  15.  Many  of  these  were  from  neighbouring 
towns,  and  almost  all  were  of  j)ersons  belonging  to  the  upper  or  middle 
classes,  this  being  the  experience  everywhere.  As  the  fashion  spreads, 
however,  there  is  little  doubt,  I  think,  that  the  working  classes  will  also 
avail  themselves  of  cremation. 

Desciuption  of  the  Leicester  Crem.vtouium. 

Tlie  following  description  of  the  Leicester  Crematorium  is  taken  from 
the  printed  regulations  : — 
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"The  Crematorium  at  the  Gilroes  Cemetery  is  annexed  to  the  East 
end  of  the  South  Chapel,  in  wliich  Chapel  the  funeral  service  may  take 
place.  This  may  be  held  either  before  Cremation  or  afterwards,  as  con- 
venience or  feeling  may  dictate." 

*'The  cremating  apparatus  is  a  furnace  of  the  regenerative  type,  de- 
signed by  the  late  Mr.  Henry  Simon,  President  of  the  Manchester  Cremation 
Society,  and  erected  by  Messrs.  Henry  Simon,  Limited,  of  Manchester. 
Described  in  the  briefest  possible  manner,  it  consists  of  three  interior 
chambers,  the  two  lower  of  which  are  surrounded  by  air  passages.  The 
lower  chamber  contains  a  coke  fire,  and  the  upper  or  incinerating  one  is 
that  in  which  cremation  takes  place.  The  fire  is  lit  some  hours  before  the 
apparatus  is  to  be  used,  and  is  supplied  with  air  in  the  usual  way.  By  the 
time  the  apparatus  is  ready  for  use  the  walls  of  the  air  passages  are 
thoroughly  heated.  Most  of  the  direct  air  supply  is  then  cut  off,  and  the 
partially  consumed  gas  (carbonic  oxide)  from  the  coke  is  allowed  to  mix  in 
the  second  chamber  with  the  air  heated  by  passing  through  the  side  air 
passages.  The  incinerating  chamber  is  thus  filled  with  gas  of  an  intensely 
oxidising  character  in  a  state  of  incandescence.  The  degree  of  heat  can 
be  regulated  in  the  most  exact  manner.  There  is  no  smoke  and  little 
visible  flame  before  the  body  is  introduced,  and  with  a  coffin  made  in 
accordance  with  the  directions  given,  there  is  no  smoke  and  no  noise 
during  cremation.  The  process  occupies  from  1  to  1^  hours,  at  the  end 
of  which  time  there  remains  only  the  inorganic  residue  of  the  bones,  con- 
sisting of  silvery  grey  pumice-like  fragments.  These  are  removed  by 
passing  an  asbestos  brush  through  the  chamber,  which  causes  the  remains 
to  fall  through  an  opening  into  the  urn  which  is  to  receive  them,  and 
they  are  not  otherwise  handled  in  any  way." 

**It  should  be  explained  that  the  interior  of  the  cremating  chamber  is 
at  no  time  visible  to  mourners.     The  coffin,  when  brought  into  the  chapel, 
is  placed  upon  a  catafalque.    When  the  committal  sentence  in  the  religious 
service  is  reached,  it  passes  noiselessly  by  means  of  an  invisible  mechanical 
arrangement  into  an  intermediate  chamber,  the  doors  of  which  close  behind 
the  coffin  before  it  enters  the  cremating  chamber.     Throughout  the  pro- 
cess of  cremation  there  is  absolutely  nothing  to  offend  the  senses,  and 
there  is  nothing  which  savours  of  irreverence  to  the  dead." 

Crematiox  Abroad. 
In  several  foreign  countries  the  movement,  begun  about  the  same  time 
as  in  this  countrj',  is  making  equal  progress.     In  Germany  cremation  was 
introduced  in   1878,  and  is  rapidly  increasing.     According  to  statistics 
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ricently  published  there  are  nine  crematoria  and  eighty-six  cremation 
8  )cieties,  with  a  membership  of  more  than  22,000.  The  figures  are  the 
more  remarkable  inasmuch  as  cremation  is  forbidden  in  several  of  the 
German  states. 

In  the  United  States  of  America  there  are  already  no  less  than 
twenty-six  crematoria. 

In  France  there  are  four,  but  the  one  at  Paris  is  used  to  a  far  greater 
extent  than  the  corresponding  one  in  London.  In  Switzerland  there  are 
four,  and  there  are  two  in  Sweden,  and  one  in  Denmark.  Other  countries 
which  possess  ci*ematoria  are  Japan,  Canada,  and  Australia ;  whilst  one 
is  also  to  be  found  at  Buenos  Ayi^es,  and  one  is  being  founded  in  Bombay 
by  educated  Parsees,  who  object  to  the  present  method  of  exposing 
their  dead  on  the  Towers  of  Silence.* 

As  regards  the  number  of  cremations  performed,  in  Paris  alone  (up  to 
the  end  of  1903),  the  total  amounted  to  3,147,  and  it  has  since  been 
considerably  increased.  In  the  United  States  no  less  than  3,160  took 
place  in  one  year — 1902.  In  Germany  the  number  in  one  year  (1903) 
was  1,074.  In  Great  Britain  there  were  604  during  1905,  as  compared 
with  566  in  1904  and  476  in  1903 ;  whilst  the  total  for  this  country  since 
the  commencement  of  cremation  up  to  the  end  of  1905  was,  5,020. 

These  facts  speak  for  themselves,  and  show  what  progress  cremation  is 
making  throughout  the  civilised  world. 

Funeral  Reform. 

The  question  of  cremation  is  intimately  associated  with  the  question  of 
funeral  reform.  That  there  is  much  in  connection  with  our  present 
funeral  customs  calling  for  reform  most  thinking  people  will  admit.  One 
cannot  but  regret,  for  instiince,  that  so  much  money  should  be  lavishly 
spent  upon  the  dead  in  useless  display,  whilst  so  many  of  the  living  are  in 
actual  want ;  and  the  pomp  and  ceremony  attending  many  a  rich  man's 
funeral  seems  almost  a  mockery  when  we  reflect  that  we  "  brought  nothing 
into  this  world,  and  it  is  certain  we  can  carry  nothing  out."  We  see  the 
same  foolishness,  in  a  slightly  different  form,  in  the  practice  of  bygone 
civilisations  of  burying  money  and  valuables  in  the  grave.  We  want  to 
see  more  simplicity  and  humility  in  our  funerals ;  more  evidence  that  we 
realise  that  after  death  worldly  differences  cease  to  exist.  Cremation, 
from  its  veiy  nature,  does  not  lend  itself  so  readily  as  inhimiation  to 
ostentatious  display,  and  it  is  calculated,  I  think,  to  be  an  important 
influence  in  bringing  about  funeral  reform. 

*  Freeman,    **  Crematoria  in  Great  Britain  and  Abroad."    St.  Bride's  Press,  Ltd. 


C.  KiLLiCK  Millard.  251 

The  Cost  of  Crematiox. 

This  brings  us  to  the  question  of  the  relative  cost  of  cremation  and 
inBumation,  Cremation  is  not  necessarily  the  expensive  affair  some 
people  appear  to  think.  The  amount  of  fuel  required  to  completely  con- 
same  the  human  body,  in  the  latest  form  of  apparatus,  is  only  about  half 
a  ton  of  coke,  costing  a  few  shillings,  and  against  the  cost  of  the  fuel 
there  is  a  set  off  in  the  saving  of  land  required  for  the  gi'ave. 

The  interest  and  sinking  fund  on  the  capital  outlay  in  building  a 
crematoririm,  and  the  co^t  of  up-keep,  are  serious  items  at  present,  whilst 
the  number  of  cremations  is  small,  but  they  will  diminish  greatly  as  the 
practice  becomes  popular. 

The  fees  for  cremation  at  the  Leicester  Crematorium  are  £2  2s.  for  a 
resident  of  Leicester,  and  £5  os,  for  a  non-resident.  In  the  case  of  a  poor 
person  the  Corporation  may,  if  they  think  fit,  remit  a  portion  or  a  whole 
of  this.  In  addition  to  the  cost  of  the  actual  cremation  there  are  the 
fees  for  the  special  medical  certificates  required  by  law.  At  present,  cre- 
mation is  unfairly  handicapped  in  this  respect,  as  no  fee  is  payable  for  the 
nominal  certificate  of  death  which  is  all  that  is  required  before  burial.  It 
is  probable,  however,  that  the  law  will  soon  he  amended  so  that  proper 
medical  certificates  of  death  will  be  required,  and  will  have  to  be  paid  for, 
in  any  case. 

The  Cremation  Act,  1902. 

Whilst  it  is  most  desirable,  of  course,  that  cremation  should  be  properly 
related,  and  that  adequate  precautions  should  be  taken  to  prevent  its 
being  used  for  the  purpose  of  concealing  crime,  it  is  possible  that  the  pro- 
cedure required  under  the  Ci'emation  Act  before  a  cremation  can  take 
place,  might  safely  be  made  somewhat  more  simple.  There  is  a  great 
contrast  between  the  stringent  precautions  insisted  upon  before  cremation 
and  the  notoriously  inadequate  precautions  which  the  Law  is  at  present 
satisfied  with  before  burial.  Briefly,  the  procedure  before  cremation  is  as 
follows : — a  statutory  declaration  has  to  be  made,  on  a  prescribed  form, 
before  a  Justice  of  the  Peace  or  Commissioner  of  Oaths,  to  the  effect  that 
there  is  no  known  cause  why  cremation  should  not  take  place.  Two 
medical  certificates  have  to  be  obtained,  also  on  prescribed  form,  one  from 
the  ordinary  medical  attendant,  and  the  other  (the  confirmatory  medical 
certificate)  from  a  medical  man  of  not  less  than  five  years'  standing,  and 
who  holds  some  official  position  specified  in  the  Regulations,  such  as 
Medical  Officer  of  Health,  Certifying  Factory  Surgeon,  Medical  Referee 
binder  the  Workman's  Compensation  Act,  or  Physician  or  Surgeon  to  a 
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hospital.  The  ordinary  medical  certificate  of  the  cause  of  death  has  to  b< 
given,  and  the  death  registered,  as  usual.  Lastly,  all  certificates  have  t 
be  submitted  to  the  Medical  Referee  appointed  by  the  Cremation  Authority 
under  the  Act,  and  no  cremation  can  take  place  until  authorised  by  him 
The  Medical  Referee  has  full  power  to  decline  to  allow  a  cremation  t 
take  place  without  stating  any  reason,  and  in  any  case  where  he  thinks  i 
desu'able  he  may  require  that  a  post  mortem  examination  be  made. 

Although  I  think  that  some  of  the  details  of  this  procedure  might  b< 
simplified  with  advantage,  it  is  not  really  so  formidable  as  it  sounds,  an< 
when  all  deaths  have  to  be  properly  certified,  the  diflference  in  troubl 
between  cremation  and  burial  will  be  less  marked. 

The  Comparative  Advantages  of  Cuematiox. 

We  must  now  consider  the  arguments  in  favour  of  cremation  as  com 
pared  with  inhumation,  and  we  may,  for  convenience,  divide  them  int< 
two  classes  : 

1.  On  Sanitary  grounds. 

2.  On  Sentimental  grounds. 

1.  On  Sanitary  grounds.  —  We  are  justified  in  claiming  that  th 
practice  of  inhumation  in  crowded  graveyards  in  our  large  towns  is  essen 
tially  insanitary,  and  must  be  a  menace  to  the  health  of  the  surrounding 
inhabitants ;  and  as  regards  intra-mural  intennents,  the  revelations  whicl 
came  to  light  as  the  result  of  the  inquiry  into  this  subject  some  thirt; 
years  ago  smote  the  public  with  such  horror,  that  an  Act  of  Parliamen 
was  passed  prohibiting  this  form  of  interment.  Of  course  where  cemeterie 
are  built  at  a  distance  from  the  towns,  out  in  the  open  country,  as  is  th( 
case  at  Leicester,  the  evil  is  greatly  reduced.  The  process  of  decay  am 
corruption  still  goes  on,  though  the  effect  upon  the  living  is  nccessarib 
minimised.  At  the  best,  however,  the  process  is  very  objectionable  t 
any  one  who  pauses  to  reflect. 

It  has  been  proved  experimentally  by  Pasteur  and  others  that  th< 
germs  of  certain  infectious  diseases,  e.g.y  anthrax,  may  survive  in  the  soi 
surrounding  the  gi'ave  for  long  periods,  even  years,  after  an  anima 
dying  of  that  disease  has  been  buried;  also  that  these  germs  may  b 
brought  to  the  surface  by  earth  worms  and  re-infect  fresh  animals.  Ho\ 
far  similar  results  may  follow  the  burial  of  human  beings  dying  of  infec 
tious  disease  I  cannot  say,  and  though  it  has  been  alleged  to  occur,  w 
may  hope,  in  the  absence  of  definite  proof,  that  it  is  a  rare  occurrence. 

In  considering  this  aspect  of  the  question,  viz.,  the  possible  influene 
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of  a  cemetery  upon  those  living  in  tlie  vicinity,  I  am  able  to  speak  with 
some  personal  feeling,  as  my  own  residence  is  in  close  proximity  to  the 
Leicester  cemetery,  a  narrow  strip  of  only  forty  yards  separating  my 
garden  from  the  cemetery  fence.  In  this  cemetery,  the  subsoil  of  which 
is  a  stiff  clay,  some  2,000  bodies,  representing,  perhaps,  100  tons  of  human 
remains,  are  deposited  every  year. 

As  regards  any  nuisance  arising  from  the  process  of  cremation,  I  can 
speak  from  experience,  as  nearly  forty  cremations  have  already  taken 
place  at  the  Leicester  Corporation  Crematorium,  which  is  only  300  yards 
from  my  house.  I  have  never  noticed  the  slightest  nuisance ;  nor,  indeed, 
from  the  nature  of  the  apparatus,  is  any  nuisance  possible,  even  if  it  took 
place  in  a  crowded  neighbourhood.  A  light  puff  of  smoke  when  the  coffin 
is  first  introduced  is  all  that  reveals  the  fact  that  a  cremation  is  taking 
place,  and  even  this,  I  believe,  can  be  overcome. 

2.  On  Sentimental  {^rounds, — We  now  approach  what,  after  all,  is 
probably  the  most  important  aspect  of  this  question,  viz.,  the  appeal  to 
sentiment.  It  is  sometimes  said  that  popular  sentiment  is  against  cre- 
mation. No  doubt  this  is  so  at  present,  because  cremation  is  new  and 
strange,  whilst  interment  is  old  and  familiar ;  but  whoever  seriously  con- 
siders the  fate  which  inevitably  befalls  the  body  after  it  has  been  placed 
in  its  last  resting  place  must  surely  admit  that,  apart  from  prejudice, 
sentiment  should  be  in  favour  of  cremation. 

As  this  is  an  aspect  that  requires  to  be  treated  by  a  master's  hand,  if 
it  is  to  be  done  without  offence,  I  will  quote  from  a  lecture*  by  the  Rev. 
C.  Voysey,  member  of  the  Council  of  the  Cremation  Society,  and  one  of 
its  original  founders.     He  says  : — 

"  I  pass  on  now  to  the  aesthetic  advantages  of  cremation,  and  the  first 
of  these  is  the  reverence  and  honour  which  it  pays  to  the  body  of  the  dear 
departed.  You  have  only  to  contra>»t  cremation  with  burial  to  see  this  at 
once.  Ajiyone  with  sufficient  powers  of  imagination,  instructed  by  the 
knowledge  of  well-known  facts,  can  picture  to  himself  the  loathsome  process 
which  goes  on  in  the  buried  coffin.  No  indignity  or  contumely  could  be 
worse  than  that  offered  to  the  body  of  our  nearest  and  dearest  by  subjecting 

it  to  this  horrible  process  of  lingering  decay Now  all  this  loathsome 

process  of  corruption  is  of  course  rendered  impossible  by  cremation.  In  the 
crematorj'  chamber  the  body  is  quickly  but  surely  consumed  (in  al)out  one 
and  a  half  hours),  the  small  residue  consisting  of  a  few  pounds  of  white  and 
grey  ashes  ....  These  are  reverently  collected  and  placed  in  an  urn, 
which  may  he  disposed  of  according  to  the  wishes  of  the  relatives :  either  by 
being  buried  in  a  churchyard  or  cemetery  with  accustomed  rites,  or  bestowed 
in  columbaria   belonging   to  the   crematorium,  or  buried  in  the  garden 

*  Publislied  by  Williams  &  Norgate. 
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surrounding  it.  But  from  first  to  last  tliei*e  is  nothing  to  offend  the  most 
refined  taste,  nothing  to  shock  or  outrage  our  most  sensitive  feelings. 
Everything  is  clean,  quiet,  decent,  and  reverent ;  and  when  we  later  take 
the  precious  i*emains  into  our  hands,  we  are  unutterahly  thankful  that  our 
heloved  one  can  never  pass  through  the  filth  of  decay,  never  be  eaten  of 
worms,  never  make  the  eye  or  the  olfactory  nerves  to  shrink  or  shudder. 
In  short,  the  dear  body  shall,  in  the  words  of  the  Psalmist,  *  never '  even 
*  see  corruption.'  ....  Custom  dies  liard ;  and  so  prejudice  in  favour  of 
burial  and  against  cremation  will  linger  long  ....  But  if  anyone  teUs  me 
that  he,  as  a  survivor,  still  prefers  burial  and  shudders  at  cremation  for  his 
nearest  and  dearest,  I  \\'ill  tell  him  how  I  stood  by  an  open  grave  one  day 
fifty  years  ago ;  my  eldest  brother,  whom  I  loved  intensely,  was  about  to  be 
lowered  into  that  damp  and  gloomy  pit,  and  my  quivering  heart  followed 
him  down,  down  into  it,  and  I  realised  all  the  horror  of  the  outrage  to 
which  his  precious  body  would  be  soon  exposed.  The  terrible  thought 
haunted  me  for  weeks,  months,  and  years  after.  But  from  that  day  forth  I 
set  myself  to  think  and  dream  how  that  horror  could  be  done  away  \nth, 
and  some  sweeter,  less  excruciating  method  for  the  disposal  of  the  dead 
could  l)e  discovered." 

In  the  above  quotation  the  case  for  cremation  on  sentimental  grounds 
is  eloquently  expressed  and  fairly  presented,  and  I  venture  to  think  that 
it  will  be  chiefly  on  these  grounds  that  cremation  will  eventually  become 
popular. 

Whether  cremation  will  ever  entirely  supersede  bmual  I  cannot,  of 
course,  say ;  i>ossibly  both  methods  will  always  have  their  supporters.  But 
as  cremation  becomes  more  and  more  familiar,  most  of  the  existing  preju- 
dices will  certainly  disappear,  and  with  the  advent  of  greater  facilities,  we 
may  confidently  look  for  a  very  great  extension  of  the  practice  in  the  near 
future. 


Dii.  BooBBYER  (Nottingham)  said,  that,  viewed  simply  from  a  public  health 
standpoint,  cremation  was  entirely  acceptable  and  open  to  no  objection  ;  but  we 
could  not  shut  our  eyes  to  the  fact  that  on  stMiti mental  grounds,  on  religious 
grounds  (so  far  as  the  Boman  Catholic  Chun.'h  was  concerned),  and  on  medico- 
legal grounds  (because  it  destroyed,  with  the  body,  all  traces  of  the  cause  of  death) 
it  \^as  open,  in  the  estimation  of  a  very  large  proportion  of  the  general  community, 
to  very  serious  objection.  In  all  probabihty  the  sentimental  objection  would  be 
the  hardest  to  overcome.  The  religious  objection  was  also  a  serious  one,  when 
it  implied,  as  it  did,  the  opposition  of  the  Eonian  Hierarchy.  With  regard  to 
the  l(»gal  objection,  there  eould  b«»  no  doubt  it  was  to  some  extent  well  founded. 
For  example,  many  murders  with  irritant  poisons,  like  arsenic,  would  have 
remained  undetected  but  for  the  possibility  of  exhumation  and  chemical  exam- 
ination some  time  after  burial.  Personally,  he  was  strongly  in  favour  of 
cremation,  but  that  did  not  prevent  his  seeing  that  the  opposition  it  had  to  face 
was,  to  say  the  least,  extremely  formidable.      A  large  amount  of  exhumation 
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and  clearance  of  old  burial  places  liad  taken  place  in  recent  vears  in  Notting- 
ham under  his  supervision.  This  work,  of  course,  wtLs  necessitated  by  the  old 
sjstem  of  intra-mural  burial.  Much  of  it  afforded  a  powerful  object  lesson  in 
hvowc  of  cremation,  especially  where  the  bodies  had  been  buried  in  lead.  He  had 
known  a  hideous  nuisance  to  be  occasioned  by  the  bursting  of  a  lead  coffin  buried 
a  century  before.  At  the  present  time  in  Nottingham  they  were  beset  with  the 
difficulty  of  inducing  people,  especially  poor  people,  to  carry  their  dead  outside 
the  city,  and  this  notwithstanding  the  special  lessons  just  mentioned  in  the  evil 
of  intra-mural  burial  in  the  past.  Eeviewing  the  position  of  cremation  cjdmly 
and  dispassionately,  he  had  come  to  the  conclusion  that,  whih»  it  was  certain  on 
its  merits  to  increase  in  popuLir  favour  as  time  went  on,  it  was  destined  to  share 
the  field  with  earth  to  earth  buriiil  for  many  a  long  day;  it  could  not  hope  to 
supersede  it  entirely.  The  history  of  the  past  in  this  regard  certainly  favoured 
such  a  conclusion.  Indeed,  except  where  cremation  had  been  adopted  on  more 
or  less  religious  grounds,  it  had  never  apparently  enjoyed  as  much  popularity  as 
burial,  among  any  race  or  at  any  time  of  which  we  had  the  records.  The  busi- 
ngs of  the  undertaker  in  ont^  form  or  another  had  nt»cessarily  been  a  regular 
cue  since  man  first  appeared  on  the  planet,  and  our  forefathers  had  doubtless 
thought  about  this  matter  very  much  as  we  do  now.  Cremation  appeared  to 
have  been  practised  to  som(»  extent  even  in  th«'  Stone  Age.  Urns  con- 
taining incinerated  human  remains  had  been  found  in  tumuli  at  various  sjwts 
(Stonehenge)  in  .this  country  and  elsewhere.  Nations  descended  from  the 
ancient  Aryan  fire-worshippers  had  comracmly  burnt  their  dead.  The  oldest  of 
this  family,  the  Hindoo,  does  it  still.  In  the  Heroic  iigv  of  Greece,  and  later, 
it  seemed  to  have  alternated  indifferently  with  burial.  Socrates  (classic  period) 
was  offered  the  alternative  in  his  own  case,  and  (»x])ressed  indifference  on  the 
point,  leaving  it  to  Ix»  decided  by  his  friends.  Burial  and  cremation  were  prac- 
ticed side  by  side  among  the  Koma ns.  Ca?sar  and  Tacitus,  resj)ectively,  tell  us  of 
the  use  of  both  methods  of  disposal  among  the  Gauls  and  Germans.  C-remation 
was  discontinued  in  Home  about  the  end  of  the  4th  century,  owing  probably  to 
Christian  influence.  AVith  the  sanitary  renaissance  of  the  19th  century  we  had 
a  revival  of  its  advocacy  among  the  nations  of  Europe,  after  a  desuetude  of 
nearly  15  centuries.  This  revival,  how(»ver,  had  been  only  a  slow  one.  We  had 
now  13  crematoria  in  this  country,  and  only  604  cremations  last  year.  The 
principal  moral  to  be  drawn  from  what  he  had  siiid  might  be  summed  up  h<» 
thought  in  two  words,  /<f«/im/  leiUe!  (hasten  slowly).  AVe  should  provide  cre- 
matoria, and  endeavour  to  popularise  their  use,  but  we  should  not  overdo  their 
advocacy,  and  above  all  things  we  should  avoid  any  attempt  to  force  cremation 
Qpon  the  British  Public. 

Cou5ciLLOB  G.  Chetham  (Leicester)  said  that  he  welcomed  them  to 
I^icester,  and  thanked  them  for  bringing  before  that  meeting  the  important 
que^on  of  the  cremation  of  the  body  instead  of  earth  burial ;  not  only  as  being 
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a  more  sanitar}'  way  of  the  disposal  of  the  remains,  but  even  on  the  sentiment 
side  a  more  reverent  and  pleasant  way  to  remember  those  who  were  dear  to  them. 
If  they  could  only  see  the  remains  after  a  few  weeks  or  months  of  earth  burial, 
they  would  never  wish  to  remember  them  in  that  state,  especially  in  Leicester 
w  ith  its  stiff  clay  soil.  It  was  to  be  hoped  tliat  Parliament  would  lessen  the 
restrictions  tliat  at  present  exist,  as  the  expense  of  two  or  three  certificates 
Ix^fore  cremation  was  very  heavy,  and  the  certificates  for  earth  burial  cost 
nothing.  He  wished  also  that  their  burial  authorities  could  still  more  reduce 
the  fees  to  the  very  pfX)r,  seeing  they  had  not  to  find  land. 

Dr.  W.  Collingridge  (London)  pointed  out  that  it  was  not  necessary  to 
insist  upon  the  sanitary  advantages  of  cremation  as  a  means  of  disposal  of  the 
dead.  This  was  fully  recognised  by  the  tliinking  part  of  the  community  who 
had  given  attention  to  the  subject,  and  others  would  follow  in  their  train.  Nor 
was  it  necessary  to  further  trouble  much  as  to  the  style  and  type  of  furnace  to 
l)e  employed.  AVhile  there  was  a  demand,  the  supply  might  safely  be  left  in  the 
hands  of  the  enginetTs,  who  certainly  could  produce  a  furnace  which,  if  not 
absolutely  perfect,  would  at  any  rate  do  its  work  easily,  safely,  ch(^aply,  and 
without  causing  any  nuisance.  At  the  City  of  London  Crematorium,  Little 
Ilford,  the  furnace  in  use  had  given  perfect  satisfaction.  It  was  capable  of 
reducing  a  body  to  about  two  per  cent,  of  its  original  weight  in  about  one  hour, 
without  the  production  of  smoke  or  any  objectionable  va^xmr.  Objection  had 
bi«n  raised  to  cremation  on  the  score  of  expense  and  difficulty  in  obtaining  the 
necessary  certificates.  This  wa^^  greatly  exaggerated.  All  that  was  necessary 
was :  (i.)  the  (certificate  of  the  attending  medical  practitioner,  which  was  given 
in  all  cases  now ;  (ii.)  a  confirming  certificate  given  by  a  medical  man  holding 
certain  qualifications,  which  should  not  cost  more  than  21s.,  in  many  cases 
10s.  6d.  only ;  and  (iii.)  certificate  of  medical  referee.  Certainly  in  the  case  of 
municipiil  crematoria  there  should  be  no  charge  for  this  last.  Any  alteration  as 
to  formality  of  certificates  should  be  by  way  of  hovelling  up  the  present  system, 
and  not  by  cutting  down  the  reasonable  safeguards  laid  down  by  the  Cremation 
Act.  The  one  great  obstacle  in  the  way  of  cremation  was  prejudice,  sentiment, 
which  could  not  be  disregarded,  but  which  must  ho  thought  of  and  considered  in 
every  possible  wny.  The  crematoria  should  be  constructed  amid  attractive 
surroundings ;  the  actual  buildings  should  be  tastefully  designed,  and  of  a  some- 
what ecclesiastical  type.  The  hall  or  chapel  should  be  ornamental,  and  decorated 
freely  with  shrubs,  palms,  and  flowers.  Special  arrangements  should  be  con- 
trived so  that,  when  the  body  passes  into  the  furnace  chamber,  nothing  should 
hd  visible  to  the  mourners.  Cremation  was  slowly  but  steadily  increasing  in 
\ ogue  in  this  country,  and  to  make  it  popular  it  w^as  only  necessary  to  consider 
in  every  possible  way  those  sentimental  objections  which  an  enthusiast  is  so 
liable  to  disregard,  but  which  form  so  strong  an  obstacle  to  the  progress  of  any 
new  movement. 
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AiBEBidAy  T.  "WrNDLEY  (Leicester)  expressed  liis  pleasure  that  tlie  Institute 
liad  viflitecL  Leicester  again,  but  hoped  the  next  time  they  came  they  would 
discuss  a  less  lugubrious  subject.  On  sanitary  grounds  he  supposed  there  could 
be  no  doubt  that  cremation  was  superior  to  the  ordinary  method  of  burial,  but 
confessed  he  was  unable  to  get  up  any  enthusiasm  on  the  subject.  Dr.  Boobbyer 
lad  very  correctly  stated  the  strong  sentiment  which  prevailed,  and  which  would 
long  stand  in  the  way  of  the  new  system.  Personally,  where  a  suitable  subsoil 
was  available,  he  was  incliued  to  favour  "  earth  to  earth  "  burial  in  preference  to 
cremation. 

Me.  W.  a.  Clarke  (Ltncester)  said  that  he  was  a  little  disappointed  that 
Dr.  Millard  had  not  laid  greater  stress  in  his  paper  on  the  enls  of  earth  burial 
as  he  considered  that  the  strongest  arguments  against  earth  burial  were  the 
strongest  arguments  in  favour  ot  cremation,  as  cremation  was  the  only  prac- 
ticable alternative  to  burial  for  the  disposal  of  the  dead.  He  said  that  the  evils 
and  horrors  of  earth  burial  should  bf  continually  brought  before  the  public. 
He  advocated  the  American  methods  of  advertising  the  claims  of  cremation,  and 
^d  he  woidd  (»ven  go  further  and  shock  people  with  the  revolting  details  of  th«3 
condition  of  the  dead  body  after  burial,  and  felt  sure  that  the  claims  of  crema- 
tion, if  only  calmly  considered,  would  at  onue  be  admitted.  He  went  on  to  say 
that  he  did  not  think  it  could  be  shown  that  cremation  was  contrary  to  Biblical 
teaching,  and  it  was  chiefly  those  who  were  weak  on  the  doctrine  of  the  spiritual 
resurrection  of  the  dead  who  brought  forward  the  religious  argumtmt ;  while  a 
large  number  of  leading  Churchmen  and  Nonconformists  were  strongly  in  favour 
of  cremation. 

Db.  C.  Killick  MiLLAiiD  (Leicester),  in  reply,  said  he  did  not  regard  the 
medico-legal  objection  as  a  serious  one  in  view  of  the  precautions  taken  before 
a  cremation  could  take  place.  It  had  been  shown  tliat  even  with  the  present  lax 
system  of  earth  burial,  without  proper  certificates,  the  number  of  instances  in 
which  exhumation  had  been  called  for  was  only  very  small.  It  was  true  that 
sentiment  at  present  was,  so  far  as  the  masses  were  concerned,  against  cremation, 
but  the  practice  of  the  ancients  showed  that  sentiment  might  be  in  favour  of  it, 
'.«.,  tliat  there  was  nothing  in  cremation  innately  opposed  to  popular  sentiment ; 
indeed,  his  contention  was  that,  apart  from  custom  and  prejudice,  sentiment  was 
likely  to  be  in  favour  of  it.  He  thanked  the  meeting  for  the  way  in  which  his 
]>aper  had  been  received. 

Me.  a.  H.  Paget  (Leicester),  the  architect  of  the  Crematorium,  described 
the  buildings  and  the  furnaces  used.  A  plan  and  view  of  the  building  are  given 
^t  pp.  258  and  259 ;  these  illustrations  are,  by  permission  of  Mr.  A.  C.  Freeman, 
taken  from  his  book  on  "  Crematoria  in  Great  Britain  and  Abroad.'' 

Mr  .L  E.  AVilt^cox  (Birmingham)  also  tcKjk  part  in  the  Discussion. 
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THE  often  quoted  address  of  Dr.  Benjamin  Ward  Richardson  on  '*  Hy- 
geia,  a  City  of  Health,"  was  delivered  at  Brighton,  in  the  year  1875, 
and  I  thought  it  might  be  interesting  to  extract  from  that  address  those 
points  which  relate  to  our  subject  to-night,  in  order  to  see  how  far  the 
suggestions  made  30  years  ago  have  been  realised. 

"  Our  city,  which  may  be  named  Hygeia,  has  the  advantage  of  being  a 
new  foundation,  but  it  is  so  built  that  existing  cities  might  be  largely 
modelled  upon  it." 

"The  population  of  the  city  may  be  placed  at  100,000,  living  in  20,000 
houses  built  on  4,000  acres  of  land,  an  average  of  25  persons  to  an  acre. 
This  may  be  considered  a  large  population  for  the  space  occupied,  but 
since  the  effect  of  density  on  vitality  tells  only  determinably  when  it 
reaches  a  certain  extreme  degree,  as  in  Liverpool  and  Glasgow,  the 
estimate  may  be  ventured." 

"The  safety  of  the  population  of  the  city  is  provided  for  against 
density  by  the  character  of  the  houses  which  ensures  an  equal  distribution 
of  the  population.  Tall  houses  overshadowing  the  streets  and  creating 
necessity  for  one  entrance  to  several  tenements  are  nowhere  permitted. 
In  streets  devoted  to  business,  where  the  tradespeople  require  a  place  of 
mart  or  shop,  the  houses  are  four  storeys  high,  and  in  some  of  the  western 
sfcreets  where  the  houses  are  separate,  three  and  four-storeyed  buildings  are 
erected ;  but  on  the  whole  it  is  found  bad  to  exceed  this  range,  and  as 
each  storey  is  limited  to  15  feet,  no  house  is  higher  than  60  feet." 
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each  storey  is  limited  to  15  feet,  no  house  is  higher  than  60  feet." 

VOL.  ixvn.    NO.  5.  s 


262  Buildings  in   Garden  Cities. 

"  The  substratum  of  the  city  is  of  two  kinds,  at  its  northern  and  highest 
part  there  is  clay,  at  its  southern  and  south  eastern,  gravel.  Whatever 
disadvantages  might  spring  in  other  places  from  a  retention  of  water  in  a 
clay  soil  is  here  met  by  the  plan  universally  followed  of  building  every 
house  on  arches  of  solid  brickwork.  So  where  in  other  towns  there  are 
areas  and  kitchens  and  servants'  offices,  there  are  here  subways  through 
which  the  air  flows  freely,  and  down  the  inclines  of  which  all  currents  of 
water  are  carried  away." 

"  The  acreage  of  our  model  city  allows  room  for  three  wide  streets  or 
boulevards  which  run  from  east  to  west,  and  which  are  the  main  thorough- 
fares. Beneath  each  of  these  is  a  railway,  along  which  the  heavy  traffic 
of  the  city  is  carried  on.  The  streets  from  north  to  south,  which  cross 
the  main  thoroughfares  at  right  angles,  and  the  main  streets  which  run 
parallel,  are  all  wide,  and  owing  to  the  lowness  of  the  houses  are  thoroughly 
ventilated,  and  in  the  day  are  filled  with  sunlight.  They  are  planted  on 
each  side  of  the  pathways  with  trees  and  in  many  places  with  shrubs  and 
evergreens.  All  the  interspaces  between  the  backs  of  houses  are  gardens. 
The  churches,  hospitals,  theatres,  banks,  lecture-rooms,  and  other  public 
buildings,  as  well  as  some  private  buildings,  such  as  warehouses  and 
stables,  stand  alone,  forming  parts  of  streets  and  occupying  the  position 
of  several  houses.  They  are  surrounded  with  garden  space,  and  add  not 
only  to  the  beauty  but  to  the  healthiness  of  the  city.  The  large  houses 
of  the  wealthy  are  situated  in  a  similar  manner.  The  streets  of  the  city 
are  paved  throughout  with  the  same  material.  As  yet  wood  pavement 
set  in  asphalte  has  been  found  the  best.  It  is  noiseless^  cleanly,  and 
durable.  Tramways  are  nowhere  permitted,  the  system  of  underground 
railways  being  found  amply  sufficient  for  all  purposes.  The  side  pave- 
ments, which  are  everywhere  ten  feet  wide,  are  of  white  or  light-grey 
stone ;  they  have  a  slight  incline  towards  the  streets,  and  the  streets  have 
an  incline  from  their  centres  towards  the  margins  of  the  pavements." 

"  From  the  circumstance  that  the  houses  of  our  model  city  are  based 
on  subways  there  is  no  difficulty  whatever  in  cleansing  the  streets — no 
more  difficulty  than  is  experienced  in  Paris ;  the  accumulation  of  mud  and 
dirt  in  the  streets  is  washed  away  every  day  through  side  openings  into 
the  subways,  and  is  conveyed  with  the  sewage  to  a  destination  apart  from 
the  city.  Thus  the  streets  everywhere  are  dry  and  clean,  free  alike  of 
holes  and  open  drains.  It  will  be  seen  from  what  has  been  already  told, 
that  in  this  our  model  city  there  are  no  underground  cellars,  kitchens,  or 
other  caves ;  there  is  not  permitted  to  be  one  room  underground.  The 
living  part  of  every  house  begins  on  the  level  of  the  street.     The  houses 
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are  built  of  a  brick  which  has  the  following  sanitary  advantages.  It  is 
glazed  and  quite  impermeable  to  water,  so  that  during  wet  seasons  the 
walls  of  the  houses  are  not  saturated  with  tons  of  water,  as  is  the  case 
with  80  many  of  our  present  residences.  The  bricks  are  perforated  trans- 
versely, and  at  the  end  of  each  there  is  a  wedge  opening,  into  which  no 
mortar  is  inserted,  and  by  which  all  the  openings  are  allowed  to  communi- 
cate with  each  other.  The  walls  are  in  this  manner  honeycombed  so 
that  there  is  in  them  a  constant  supply  of  common  air  let  in  by  side 
openings  in  the  outer  wall,  which  air  can  be  changed  at  pleasure  and,  if 
required,  can  be  heated  from  the  firegrates  of  the  house." 

"The  bricks  intended  for  the  inside  walls  of  the  house,  those  which  form 
the  walls  of  the  rooms,  are  glazed  in  different  colours  according  to  the 
taste  of  the  owner,  and  are  laid  so  neatlv  that  the  after  adornment  of  the 
walls  is  considered  unnecessary,  and  indeed  objectionable.  By  this  means 
those  most  unhealthy  parts  of  household  accommodation,  layers  of  mouldy 
parts  and  size,  colour-stuff  or  distemper,  are  entirely  done  away  with. 
The  walls  of  the  rooms  can  be  made  clean  at  any  time  by  the  simple  use 
of  water,  and  the  ceilings,  which  are  turned  in  light  arches  of  thinner 
brick  or  tile,  coloured  to  match  the  walls,  are  open  to  the  same  cleansing 
process.  The  colour  selected  for  the  inner  brickwork  is  grey,  as  a  rule, 
that  being  most  agreeable  to  the  sense  of  sight,  but  various  tastes  prevail, 
and  art  so  soon  ministers  to  taste  that  in  the  houses  of  the  wealthy 
delightful  patterns  of  work  of  Pompeian  elegance  are  soon  introduced. 
As  with  the  bricks,  so  with  the  mortar  and  the  wood  employed  in  building : 
they  are  rendered  as  far  as  possible  free  of  moisture.  Sea-sand  containing 
salt,  and  wood  that  has  been  saturated  with  sea-water,  two  common 
commodities  in  badly-built  houses,  find  no  place  in  our  modern  city." 

**The   most  radical   changes  in   the   houses  of  our  city  are  in   the 
chimneys,   the   roofs,   the   kitchens   and    their   oflSces.      The   chimneys, 
arranged  after  the  manner  proposed  by  Mr.  Spencer  Wells,  are  all  con- 
nected with  central  shafts  into  which  the  smoke  is  drawn,  and  after  being 
passed  through  a  gas  furnace  to  destroy  the  free  carbon,  is  discharged 
colourless  into  the  open  air.     The  city  therefore,  at  the  expense  of  a 
small  smoke  rate,  is  free  of  raised  chimneys  and  of  the  intolerable  nuisance 
of  smoke." 

"  The  roofs  of  the  houses  are  but  slightly  arched,  and,  indeed,  are  all 
bat  flat  They  are  covered  either  with  asphalte,  which  experience  out  of 
oar  supposed  city  has  proved  to  last  long  and  to  be  easily  repaired,  or  with 
flat  tile.  The  roofs,  barricaded  round  with  iron  palisades  tastefully 
painted,  make   excellent   out-door  grounds   for  every   home.      In   some 
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instances  flowers  are  cultivated  on  them.  The  housewife  must  not  be 
shocked  when  she  hears  that  the  kitchens  of  our  model  city  and  all  the 
kitchen  offices  are  immediately  beneath  their  garden  roofs — are,  in  fact, 
on  the  upper  floor  of  the  house  instead  of  the  lower.  In  every  point  of 
view,  sanitary  and  economical,  this  arrangement  succeeds  admirably. 
The  kitchen  is  lighted  to  perfection,  so  that  all  uncleanliness  is  at  once 
detected.  The  smell  which  arises  from  cooking  is  never  disseminated 
through  the  rooms  of  the  house.  In  convejnng  the  cooked  food  from  the 
kitchen  in  houses  where  tliere  is  no  lift,  the  heavy  weighted  dishes  have 
to  be  conveyed  down,  the  emptied  and  lighter  dishes  up  stairs.  The  hot 
water  from  the  kitchen  boiler  is  distributed  easily  by  conducting  pipes 
into  the  lower  rooms,  so  that  in  every  room  and  bedroom  hot  and  cold 
water  can  at  all  times  be  obtained  for  washing  or  cleansing  purposes  ;  and 
as  on  every  floor  there  is  a  sink  for  receiving  waste  water,  the  carrying  of 
heavy  pails  from  floor  to  floor  is  not  required.  The  scullery,  which  is  by 
the  side  of  the  kitchen,  is  provided  with  a  copper  and  all  the  appliances 
for  laundry  work,  and  when  the  laundry  work  is  done  at  home  the  open 
place  on  the  roof  above  makes  an  excellent  drying  ground." 

"  In  the  walls  of  the  scullery  is  the  upper  opening  to  the  dustbin  shaft. 
This  shaft,  open  to  the  air  from  the  roof,  extends  to  the  bin  under  the 
basement  of  the  house.  A  sliding  door  in  the  wall  opens  into  the  shaft  to 
receive  the  dust,  and  this  plan  is  carried  out  on  every  floor.  The  coal-bin 
is  off  the  sculleiy,  and  is  ventilated  with  the  air  through  a  separate  shaft 
which  also  passes  through  the  roof." 

"On  the  landing  in  the  second  or  middle  storey  of  the  three-storeyed 
houses  there  is  a  bath  room  supplied  with  hot  and  cold  water  from  the 
kitchen  above.     The  floor  of  the  kitchen  and  of  all  the  upper  storeys  is 
slightly  raised  in  the  centre  and  is  of  smooth  grey  tile,  the  floor  of  the 
bath  room  is  the  same.     In  the  living-rooms,  where  the  floors  are  of  wood, 
a  line  oak  margin  of  floor  extends  two  feet  around  each  room,  over  this  no 
carpet  is  ever  laid.    It  is  kept  bright  and  clean  by  the  old-fashioned  bees- 
wax, and  impurities  in  the  air  are  ozonised  by  the  process.     Considering 
that  a  third  part  of  the  life  of  man  is  or  should  be  spent  in  sleep,  great 
care  is  taken  with  the  bed-rooms,  so  that  they  shall  be  thoroughly  lighted, 
roomy,  and  ventilated.     Twelve  hundred  cubic  feet  of  space  is  allowed  for 
each  sleeper,  and  from  the  sleeping  apartments  all  unnecessary  articles  of 
furniture  and  of  dress  are  rigorously  excluded." 

*'01d  clothes,  old  shoes,  and  other  offensive  articles  of  the  same  order, 
are  never  permitted  to  have  residence  there.  In  most  instances  the  rooms 
on  the  first  floor  are  made  the  bed-rooms,  and  the  lower  the  living-rooms. 
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In  the  larger  houses  bed-rooms  are  carried  out  in  the  upper  floor  for  the 
domestics.  To  facilitate  communication  with  the  kitchen  and  the  entrance 
hall  so  that  articles  of  food,  fuel  and  the  like  may  be  carried  up,  a  shaft 
nrns  in  the  partition  between  the  houses,  and  carries  a  bucket-lift  in  all 
houses  that  are  above  two  storeys  high.  Every  heavy  thing  to  and  from 
the  kitchen  is  thus  carried  up  and  down  from  floor  to  floor  and  from  the 
top  to  the  basement,  and  much  unnecessary  labour  is  thereby  saved.  In 
the  two-storeyed  houses  the  lift  is  unnecessary,  a  flight  of  outer  stairs  leads 
to  the  upper  or  kitchen  floor.** 

**  The  warming  and  ventilation  of  the  houses  is  carried  out  by  a  com- 
mon and  simple  plan.  The  cheerfulness  of  the  fireside  is  not  sacrificed, 
there  is  still  the  open  grate  in  every  room,  but  at  the  back  of  the  firestove 
there  is  an  air-box  or  case,  which,  distinct  from  the  chimney,  communicates 
hy  an  opening  with  the  outer  air,  and  by  another  opening  with  the  room. 
When  the  fire  in  the  room  heats  the  iron  receptacle,  fresh  air  is  brought 
in  from  without  and  diffused  into  the  room  at  the  upper  part,  on  a  plan 
similar  to  that  devised  by  Captain  Galton,  F.R.S.*' 

''As  each  house  is  complete  within  itself  in  all  its  arrangements  those 
disfigurements  called  back  premises  are  not  required.  There  is  a  wide 
space,  consequently,  between  the  back  parts  of  all  houses,  which  space  is 
in  every  instance  turned  into  a  garden  square,  kept  in  neat  order,  orna- 
mented with  flowers  and  trees,  and  furnished  with  playgrounds  for  children 
young  and  old." 

"The  houses  being  built  on  arched  subways,  great  convenience  exists 
for  conveying  sewage  from  and  for  conducting  water  and  gas  into  the 
different  domiciles.  All  pipes  are  conveyed  along  the  subways  and  into 
each  house  from  beneath.  Thus  the  main  of  the  water-pipe  and  the 
mains  of  the  gas  are  within  instant  contact  on  the  first  floor  of  the 
building,  and  a  leakage  from  either  can  be  immediately  prevented.  The 
officers  who  supply  the  commodities  of  gas  and  water  have  admission  to 
the  subways,  and  find  it  most  easy  and  economical  to  keep  all  that  is 
under  their  charge  in  perfect  repair." 

"It  has  been  found  in  our  towns  generally  that  men  and  women  who 
are  engaged  in  industrial  callings,  such  as  tailoring,  shoe-making,  dress- 
making, lace-work,  and  the  like,  work  at  their  own  home  amongst  their 
children.  That  this  is  a  common  cause  of  disease  is  well  understood.  In 
the  model  city  these  dangers  are  met  by  the  simple  provision  of  workmen's 
offices  or  workrooms.  In  convenient  parts  of  the  town  there  are  blocks 
of  buildings  designed  mainly  after  the  manner  of  the  home,  in  which  each 
workman  can  have  a  workroom  on  payment  of  a  modest  sum  per  week. 
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Here  he  may  work  as  many  hours  as  he  pleases,  but  he  may  not  trans- 
form the  room  into  a  home." 

"Each  block  is  under  the  charge  of  a  superintendent,  and  also  under 
the  observation  of  the  sanitary  authorities.  The  family  is  thus  separated 
from  the  work,  and  the  working  man  is  secured  the  same  advantages  as 
the  lawyer  and  the  merchant  now  possess ;  or,  to  make  the  parallel  more 
correct,  he  has  the  same  advantages  as  the  man  or  woman  who  works  in 
a  factory  and  goes  home  to  eat  and  to  sleep.  In  most  towns  throughout 
the  kingdom  the  laundry  system  is  dangerous  in  the  extreme.  For  any- 
thing the  healthy  householder  knows,  the  clothes  he  and  his  children 
wear  have  been  mixed  before,  during,  and  after  the  process  of  washing 
with  the  clothes  that  have  come  from  the  bed  or  the  body  of  some 
sufferer  from  a  contagious  malady.  In  our  model  community  this  danger 
is  entirely  avoided  by  the  establishment  of  public  laundries  under  muni- 
cipal direction.  No  person  is  obliged  to  send  any  article  of  clothing  to 
be  washed  at  the  public  laundry,  but  if  he  does  not  send  there  he  must 
have  the  washing  done  at  home.  Private  laundries  that  do  not  come 
under  the  inspection  of  the  sanitary  officer  are  absolutely  forbidden.  It 
is  incumbent  on  all  who  send  clothes  to  the  public  laundry  from  an 
infected  home  to  state  the  fact.  The  clothes  thus  received  are  passed 
for  special  cleansing  into  the  disinfecting  rooms.  They  are  specially 
washed,  dried,  and  prepared  for  future  wear." 

"  Passing  along  the  main  streets  of  the  city  we  see  in  twenty  places 
equally  distant  a  separate  building  surrounded  by  its  own  grounds:  a 
model  hospital  for  the  sick.  To  make  these  institutions  the  best  of  their 
kind  no  expense  is  spared.  Several  elements  contribute  to  their  success. 
They  are  small  and  are  readily  removable.  The  old  idea  of  warehousing 
diseases  on  the  largest  possible  scale,  and  of  making  it  the  boast  of  an 
institution  that  it  contained  so  many  hundreds,  is  abandoned  here.  The 
old  idea  of  building  an  institution  so  that  it  shall  stand  for  centuries  like 
a  Norman  castle,  but,  unlike  the  castle,  still  retain  its  original  character 
as  a  shelter  for  the  afflicted,  is  abandoned  here.  The  still  more  absurd 
idea  of  building  hospitals  for  the  treatment  of  special  organs  of  the  body, 
as  if  the  different  organs  could  walk  out  of  the  body  and  present  them- 
selves for  treatment,  is  also  abandoned.  It  will  repay  us  a  minute  of  time 
to  look  at  one  of  these  model  hospitals.  One  is  the  fac  simile  of  the  other, 
and  is  devoted  to  the  services  of  everj'  five  thousand  of  the  population. 
Like  every  building  in  the  place  it  is  erected  on  a  subway.  There  is  a 
wide  central  entrance,  to  which  there  is  no  ascent,  and  into  which  a 
carriage,  cab,  or  ambulance  can  drive  direct.     On  each  side  the  gateway 
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are  the  houses  of  the  resident  medical  officer  and  of  the  matron.  Passing 
down  the  centre,  which  is  lofty  and  covered  in  with  glass,  we  arrive  at 
two  side  wings  running  right  and  left  from  the  centre  and  forming  cross- 
corridors.  These  are  the  wards,  twelve  on  one  hand  for  male,  twelve  on 
the  other  for  female  patients.  The  cross  corridors  are  12  feet  wide,  and 
20  feet  high,  and  are  roofed  with  glass." 

**  The  corridor  on  each  side  is  a  framework  of  walls  of  glazed  brick, 

arched  overhead,  and  divided  into  six  segments.     In  each  segment  is  a 

separate  light,  elegant,  removable  ward,  constructed  of   glass  and  iron, 

12  feet  high,  14  feet  long,  and  10  feet  wide.     The  cubic  capacity  of  each 

ward  is  1,680  feet.     Every  patient  who  is  ill  enough  to  require  constant 

attendance  has  one  of  these  wards  entirely  to  himself,  so  that  the  injurious 

influences  on  the  sick  which  are  dreaded  by  mixing  up  in  one  large  room 

the  living  and  the  dying ;   those  who  could  sleep  were  they  at  rest  with 

those  who  can  not  sleep  because  they  are  racked  with  pain ;  those  who  are 

too  nervous  or  sensitive  to  move  or  cough  or  speak  lest  they  should  disturb 

others  and  those  who  do  whatever  please  them ;    these  bad  influences  are 

absent.    The  wards  are  fitted  up  neatly  and  elegantly ;  at  one  end  they 

open  into  the  corridor,  at  the  other  towards  a  verandah,  which  leads  to  a 

garden.     The  wards  are  warmed  by  a  current  of  air  made  to  circulate 

through  them  by  the  action  of  a  steam  engine.     If  at  any  time  a  ward 

becomes  infectious  it  is  removed  from  its  position  and  is  replaced  by  a 

new  ward.      It  is  then  taken  to  pieces,  disinfected,  and  laid  by  ready  to 

replace  another  that  may  require  temporary  ejection." 

"  The  few  who  are  insane  are  placed  in  houses  licensed  as  asylums,  but 
not  different  in  appearance  to  other  houses  in  the  city.  Here  the  insane 
live  in  small  communities  under  proper  medical  supervision,  with  their 
own  gardens  and  pastimes." 

It  will  be  seen  that  there  are  still  many  of  the  points  made  by  Dr. 
Richardson  yet  to  be  taken  up  in  building  a  model  city. 

Taking  the  question  of  height  of  buildings,  I  was  struck  the  other  day 
looking  at  some  photographs  of  Winnipeg,  one  of  the  latest  developed 
cities  in  Canada,  to  see  that  they  were  building  houses  of  twelve  and 
fifteen  storeys,  and  when  I  was  told  later  that  land  in  the  centre  of  the  city 
was  sold  at  the  highest  price  per  foot  ever  given  for  land,  it  seemed  all 
the  more  strange.  Apparently  there  is  no  physical  reason  like  the  island 
«te  of  New  York  to  account  for  the  larger  buildings.  Winnipeg  is 
situated  on  a  plain  that  affords  boundless  means  of  expansion. 

The  modem  experience  of  manufacturers,  however,  is  in  favour  of  even 
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one-storey  factories  when  the  price  of  the  land  is  not  prohibitive,  and  I 
know  of  some  factories  which  cover  an  acre  of  space  all  under  one  roof. 
The  advantage  of  this,  from  a  manufacturer's  point  of  view,  is  ease  of 
supervision.  The  question  of  adequate  means  of  escape  in  case  of  fire 
and  the  proper  ventilation  and  heating  of  such  big  cubic  contents,  raise 
novel  points,  but  should  not  be  difficult  of  solution.  The  system  of 
construction  is  a  series  of  ridge  and  furrow  roofs,  carried  on  iron  supports. 

The  question  of  limit  of  area  to  buildings  of  this  class  is  being  rapidly 
brought  to  the  front,  in  the  sheds  which  are  required  for  storing  and 
attending  to  the  motor  buses  that  are  being  erected  in  the  outskirts  of 
large  towns,  the  Building  Act  limit  of  250,000  cubic  feet  being  much 
too  small. 

The  method  of  raising  all  buildings  on  arches  above  the  ground  has 
been  practised  for  hospital  buildings,  but  has  not  been  used  for  private 
dwellings  owing  to  the  cost;  it  has  much  to  recommend  it,  only  the 
space  underneath  the  house  must  be  sufficiently  high  to  make  it  get-at- 
able  and  so  kept  clear  of  rubbish,  and  until  the  people  are  educated  up 
to  the  appreciation  of  absolute  freedom  of  air  circulation  around  their 
houses  the  space  would  be  sure  to  be  the  store-house  of  all  kinds  of 
rubbish. 

The  perforated  bricks  described  have  been  used,  but  they  have  not 
taken  hold  on  the  public.  One  of  the  objections  to  them  is,  the  way 
they  behave  in  cases  of  fire,  the  face  of  the  brick  flying  off  when  the 
brick  is  heated  and  water  is  turned  on.  With  regard  to  the  case  of  glazed 
bricks  for  the  internal  surface  of  walls  and  ceilings,  I  think  experience  has 
shown  that  a  glazed  surface  such  as  those  present  does  not  make  a  com- 
fortable room  to  occupy,  and  the  usual  method  at  present  adopted  is  to 
confine  the  glazed  work  to  a  dado  about  four  feet  high,  and  above  that  to 
use  plaster  and  some  kind  of  paint  or  distemper. 

The  use  of  concrete  blocks  made  with  air  spaces  inside  is  being  advo- 
cated, and  it  forms  a  cheap  and  useful  method  of  building ;  one  of  the 
best  of  the  £150  cottages  built  at  Letchworth  was  built  of  this  material. 
Re-enforced  concrete,  that  is  concrete  in  which  steel  bars  are  introduced 
in  position  to  take  up  the  strains,  is  making  rapid  progress,  and  some 
notable  buildings  have  recently  been  erected  in  this  way,  the  advantages 
being  that  the  constructive  work  is  practically  homogeneous  and  the  steel 
is  adequately  protected  in  the  case  of  fire.  But  it  must  be  borne  in  mind 
that  the  element  of  weight  in  our  solidly  built  brick  structures  is  not 
entirely  useless,  and  if  the  slighter  methods  of  construction  which  re-en- 
forced concrete  allows  be  employed,  the  question  of  wind  pressure  has  to 
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be  taken  into  account  and  the  building  adequately  braced  to  counteract  it. 
The  method  of  treating  the  smoke  by  connecting  all  the  flues  with 
central  shafts  where  the  smoke  is  driven  through  a  gas  furnace,  the 
free  carbon  is  destroyed,  and  the  products  of  combustion  discharged 
colourless  into  the  open  air  has  not  yet  been  tried,  but  at  the  recent 
Smoke  Abatement  Exhibition  a  patent  was  shown  which  did  this  in  the 
individual  flue ;  in  the  4-in.  iron  smoke  shaft  a  combustion  chamber  was 
inserted,  the  smoke  passed  through,  and  the  whole  of  the  free  carbon 
destroyed. 

The  flat  roofs  advocated  have  been  tried,  and  not  always  with  success. 
The  usual  method  is  to  cover  the  space  with  concrete  and  lay  the  asphalte 
on  the  top,  but  care  must  be  taken  to  prevent  the  expansion  of  the 
concrete  pushing  the  walls  out ;  I  knew  of  this  being  the  case  in  a  build- 
ing erected  by  the  London  School  Board  in  the  South  of  London,  the  flat 
roof  of  the  building  expanded  and  pushed  the  walls  out  of  place.  Another 
objection  is  that  if  no  false  ceiling  is  made  to  the  rooms  under,  the  mois- 
ture in  the  air  is  apt  to  condense  on  the  ceiling. 

There  is  a  new  method  of  roofing  by  means  of  a  material  called 
mberoid,  which  is  a  preparation  of  india-rubber  laid  in  two  or  three 
thichiesses  and  covered  with  gravel;  when  skilfully  laid  this  makes  a 
cheap  and  durable  roofing  material,  but  I  have  not  heard  how  it  behaves 
in  case  of  fire. 

The  suggestion  of  placing  the  kitchen  at  the  top  of  the  house  has  been 
tried,  but  has  not  met  with  public  approval,  and  I  think  that  there  are 
obvious  drawbacks. 

The  hospital  with  the  wards  made  to  be  easily  taken  down  and 
disinfected  has  yet  to  be  realised,  but  there  is  much  to  be  said  in  favour 
of  a  simpler  style  of  building  for  the  treatment  of  disease. 

I  hope  I  have  not  tired  you  by  dwelling  so  long  on  Dr.  Richardson's 
address,  which,  although  often  referred  to,  is,  I  fancy,  but  very  little  read 
now«^-days. 

At  the  recent  Conference  on  Garden  Cities,  Mr.  Lever  advocated 
the  standardisation  of  cottage  buildings  in  order  to  cheapen  the  cost  of 
building.  There  is  no  doubt  that  a  saving  can  be  eflFected  by  making  the 
various  parts  of  a  house,  such  as  the  doors,  windows,  staircases,  etc.,  in 
uniform  series,  and  the  general  dimensions  of  rooms  are  more  or  less  fixed ; 
but  I  think  it  is  to  be  hoped  that  such  a  system  may  not  result  in  the 
dreaiy  monotony  with  which  we  are  unfortunately  so  familiar  in  some  of 
our  London  suburbs. 

The  exhibition  of  cheap  cottages  at  Letchworth  last  year  has,  I  am 
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afraid,  given  rather  a  wrong  impression  ;  the  garden  city  there  is  one 
thing  and  the  cheap  cottage  exhibition  was  another,  and  in  many  ways 
the  exhibition  showed  what  to  avoid  rather  than  what  was  the  latest  idea 
on  the  subject.  As  this  exhibition  was  the  subject  of  a  paper  by  Mr. 
Aldwinckle  and  Dr.  Sykes,  I  do  not  propose  to  touch  on  it  to-night,  only 
just  to  make  these  remarks  in  passing.  In  a  circular  widely  distributed, 
giving  designs  and  particulars  of  cheap  country  cottages,  the  walls  of 
which  are  of  timber  framing  either  covered  with  weather  boarding  or 
corrugated  iron,  the  following  note  is  interesting: — 

'*  Building  By-laws. — With  certain  exceptions  it  is  our  experience 
that,  provided  these  Timber  Framed  Dwellings  are  beyond  certain  specified 
distances  from  other  structures,  permission  is  not  withheld.  In  many 
cases  an  undertaking  to  remove  the  buildings  within  10  years  if  called 
upon  to  do  so  has  induced  the  Council  to  pass  the  plans.  As  can  be  under- 
stood, this  in  most  instances  eventually  means  that  the  buildings  are 
allowed  to  stand  for  an  indefinite  period." 

I  have  always  understood  that  the  objection  to  buildings  of  this  class 
was  not  so  much  their  liability  to  fire  as  that  this  method  of  construction 
was  not  suitable  for  human  occupation  ;  on  account  of  the  walls  and  roof 
being  such  good  conductors  the  buildings  were  too  hot  in  summer  and  too 
cold  in  winter,  and  that  they  are  very  liable  to  become  verminous,  but  it 
is  evident  that  a  good  many  of  these  buildings  are  erected  and  occupied, 
and  the  public  authorities,  such  as  the  London  County  Council,  in  their 
Lunatic  Asylum  at  Horton,  have  made  use  of  this  method  of  construc- 
tion, the  building  has  been  occupied  for  several  years,  and  it  has  been 
found  to  be  quite  satisfactory.  It  is  curious  to  note  that  in  such  hot 
places  as  Suez  and  Western  Australia  corrugated  iron  is  used  for  the 
roof  and  walls ;  in  fact,  there  is  hardly  anything  else  used  in  Western 
Australia  on  account  of  the  scarcity  of  water ;  every  drop  of  rain  has  to 
be  saved,  and  therefore  the  most  non-absorbent  material  used  for  roofs. 
The  address  was  illustrated  by  54  lantern  slides. 
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By    3L.OUIS    C.     PAHKES,    IVI.D.,    D.P.H., 

Medical  Officer  of  Healthy  Chelsea. 
(fellow.) 


THIS  boring  has  been  made  to  supply  water  for  the  new  Public  Baths 
now  in  course  of  erection  by  the  Chelsea  Borough  Council  in  Manor 
Street,  adjoining  the  Town  Hall,  and  about  a  quarter  of  a  mile  from  the 
Riyer  Thames. 

The  diameter  of  the  steel  bore  tube  is  13^  inches,  and  the  tube  is  sunk 
for  260  feet  from  the  engine-room  floor,  terminating  5  feet  down  in  the 
chalk.  The  boring  through  the  London  Clay  was  made  with  a  scoop,  but 
where  hard  beds  had  to  be  pierced  a  punching  chisel  was  used.  In  the 
chalk  the  latter  instrument  was  used,  and  a  shell  11  feet  in  depth  was 
used  for  lifting  the  chalk  to  the  surface.  The  boring  was  done  by  a 
hand  drill,  four  men  being  at  work.  The  lifting  of  the  bored  material 
was  effected  by  a  steam  winch.  The  men  engaged  in  boring  made  an 
average  of  74  working  hours  per  week.  The  upper  end  of  the  bore  tube 
is  encased  in  a  protecting  tube  15^  inches  in  diameter,  which  is  sunk  as 
far  as  the  clay,  or  30  feet  down  from  the  engine-room  sump. 

The  work  was  conunenced  on  the  14th  September,  1905,  and  the 
boring  ceased  on  the  24th  February,  1906,  at  a  depth  of  463  ft.  8  ins. 
from  the  crown  of  the  roadway  in  Manor  Street.  The  average  rate  of 
sinking  for  the  whole  bore  is  about  3  ft.  5  ins.  per  day,  but  in  the  chalk 
the  average  rate  was  4  ft.  3  ins.  per  day. 

The  contract  price  for  the  boring  was  for  the  first  100  ft.  17s.  per 
foot,  increasing  Is.  per  foot  for  every  100  ft.  sunk.  The  contractors  were 
M^srs.  E.  C.  Potter  &  Co.,  Lant  Street,  Borough,  S.E. 

The  following  Table  shows  the  various  strata  and  their  depth,  as 
excavated  and  bored,  commencing  from  roadway  level : — 
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Top  Soil 


Thicknesa.  Depthi. 

2'  6"    ...        2'  6" 

r  Sand  and  jjrravel 16' 9}"  1 

River  Drift    ...  j  Gravel,  water-bed  4' 0"    \    22' 3J"  ...      24' 9|" 

l  Brown  clay  and  gravel 1'6"  J 


Ix)ndon  Clay... 


'  Brown  clay 0'  6"  ^ 

Blue  clay  with  six  layers  of  clay  stone 
[septaria],  two  a  foot  thick,  the  rest 

six  inches 143' 0" 

Basement-bed,  sand,  shells,  and  pebbles.      5'  0"  , 


148' 6"    ...    173' 3|» 


Re«dingBedB4J*^«^t^,-^ti-::::::::::::::::^      %%•  ]  «'o"  ...  s-io-ar 


Thanet  Sand... 


Dead  green  sand 7'  0" 

Dead  sand    37'  6" 

Green  flints 1'  0" 


45' 6"    ...    266' 9f" 


Upper  Chalk 197' 11"  ...    463' 8}' 


After  reaching  water  in  the  flints  above  the  chalk,  there  was  water  in 
the  boring  all  the  way  down  until  the  total  depth  of  463  ft.  11 J  ins.  was 
reached.  The  water  now  stands  in  the  boring  at  a  depth  of  120  feet  from 
the  surface.     No  analysis  has  as  yet  been  made  of  the  water. 

Tlie  total  cost  of  the  well  with  plant  complete  (not  including  boilers) 
will  be  £1,153  5s.  The  pump  will  be  supplied  by  the  Rand  Drill  Com- 
pany, New  York,  U.S.A.,  and  will  be  a  cross  compound  steam  and  cross 
compound  air  compressor,  type  No.  10,  with  a  lifting  capacity  of  12,000 
gallons  per  hour.  The  total  capacity  of  the  storage  tanks  will  be  about 
120,000  gallons. 

The  baths  to  be  supplied  with  water  will  be : — 

One  large  swimming  bath,  100  ft.  by  30  ft.  and  7  ft.  deep  at  deep  end. 

One  small         „  „        96  ft.  by  38  ft.         „  „  „ 

90  private  slipper  baths  (30  1st  class,  60  2nd  class). 

There  are  no  washhouses  for  use  by  the  public,  but  there  will  be  a 
laundry  for  establishment  purposes. 

The  Architects  for  the  Baths  are  Messrs.  Wills  and  Anderson,  and  the 
Engineer  to  the  Baths  is  Mr.  Alexander  McDonald,  who  will  be  pleased 
to  show  specimens  of  the  bored  strata,  now  preserved  in  his  office,  to  anyone 
who  is  interested. 
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NOTES  ON   LEGISLATION    AND    LAW   OASES 

These  notes  are  copied  by  permiBBion  from  The  Law  Reports  published  by  The  Inoor- 

poiated  Council  of  Law  Reporting  for  England  and  Wales. 
For  full  text  of  these  see  Law  Bcports,  which  can  be  referred  to  in  the  Library  of 

the  Institute. 


AMLTERATlO'S.—SampU— Purchase  for  Analysis— Mode  of  Dividing  Sanqile 
—Sale  of  Food  and  Drugs  Act,  1875  {38  ^  SO  Vict.  c.  33),  s.  14- 

Where  an  article  of  food  is  purchased  for  the  purpose  of  analysis  under 
8. 14  of  the  Sale  of  Food  and  Drugs  Act,  1875,  each  of  the  three  parts,  into 
which  the  article  is  required  by  that  section  to  be  divided,  must  be  sufficient  to 
admit  of  a  proper  analysis  being  made  of  that  part. 

LowEBT  V.  Hallabd.     Div.  Ct.     1  K.  B.    398. 

HOSPITAL. — Public  Health — Infectious  Hospital — Discharge  of  Patient  while  still 
infectious — Liahility  of  Local  Authority — Public  Health  Act,  1875  (38  ^*  30 
Vict.,  c.  55),  ss.  124,  ISl,  132. 

The  defendants,  a  local  authority,  acting  under  the  provisions  of  the  Public 
Health  Act,  1875,  provided  for  the  use  of  the  inhabitants  of  their  district  a 
hospital  for  the  reception  of  persons  suffering  from   infectious   diseases.     A 
visiting  physician,  who  was  a  competent  medical  practitioner,  was  appointed  to 
the  hospital,  and  acted  under  the  general  directions  of  the  hospitals  committee 
of  the  defendants,  the  rules  providing  (inter  alia)  that  he  should  be  responsible 
for  *'  the  treatment  of  the  patients  from  the  beginning  to  the  end  of  their  stay, 
and  also  for  their  freedom  from  infection  when  discharged.*'    A  son  of  the  plaintiff* 
was  treated  in  the  hospital  while  suffering  from  a  mild  attack  of  scarlet  fever, 
and  was  ultimately  discharged  by  the  visiting  physician  while  still  in  an  infec- 
tious condition,  and  under  circumstances  which  a  jur}'  found  to  amount  to  a  want 
of  reasonable  skill  and  care  on  his  part  in  and  about  the  discharge :  after  the  boy 
had  returned  home,  he  communicated  the  disease  to  three  other  children  of  the 
plaintiff.     The  plaintiff  then  sued  the  defendants  to  recover  the  expense  to 
which  he  had  been  put  in  regard  to  the  illness  of  his  other  children  owing  to  the 
premature  discharge  of  his  son  from  the  hospital  by  the  visiting  physician : — 
Held,  that  the  plaintiff  was  not  entitled  to  recover,  for  the  legal  obligation  of 
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the  defendants  extended  only  to  the  provision  of  reasonably  skilled  and  compe- 
tent medical  attendance  for  the  patients,  which  they  had  discharged,  and  that 
there  was  no  absolute  undertaking  or  obligation  on  their  part  that  no  patient 
should  be  discharged  by  the  visiting  physician  while  still  in  a  condition  which 
might  cause  infection. 

Evans  v.  Liverpool  CoBPOiiA.Tioy. 

Walton  J.  (1906)  1  K.  B.  160. 


HOUSE  BEFITSE. — Removal  of  House  Refuse — Failure  of  Sanitan/  Authority  to 
remove — Recuonahle  cauu — Public  Health  (London)  Act,  1891  (54  4*  ^'^ 
Vict.,  c.  76\  8.  30. 

By  a  by-law  of  the  London  County  Council,  made  under  s.  16  of  the  Public 
Health  (London)  Act,  1891,  it  was  provided  that,  where  a  sanitary  authority 
arranged  for  the  daily  removal  of  house  refuse  in  their  district  or  in  any  part  of 
it,  the  occupier  of  any  premises  therein  should,  at  such  hour  of  the  day  as  the 
sanitary  authority  should  fix  and  notify  by  public  announcement,  deposit  on  the 
kerbstone  or  on  the  outer  edge  of  the  footpath  immediately  in  front  of  the  house 
or  in  a  conveniently  accessible  position  on  the  premises  as  the  sanitary  authority 
might  prescribe  by  written  notice  served  upon  the  occupier,  a  movable  receptacle 
in  which  the  house  refuse  should  be  placed  for  the  purposes  of  removal.  A 
sanitary  authority,  desiring  to  start  a  system  of  daily  removal  of  house  refuse, 
and  assuming  to  act  under  the  by-law,  gave  notice  by  means  of  a  printed  notice 
to  all  the  occupiers  of  houses  within  a  specified  area,  requiring  them  to  deposit 
on  the  kerbstone  or  edge  of  the  footpath  immediately  in  front  of  their  respective 
houses  a  movable  receptacle  in  which  should  be  placed  for  the  purposes  of 
removal  the  house  refuse  which  had  accumulated  since  the  preceding  collection ; 
the  notice  contained  a  statement  that  the  dustmen  were  prohibited  from  going 
on  the  premises  for  dust  in  the  streets  within  the  prescribed  area. 

An  occupier  of  a  detached  house  standing  back  forty  feet  from  the  highway, 
and  approached  by  a  carriage  drive,  who  had  a  conveniently  accessible  position 
on  his  premises  in  which  he  was  willing  to  put  his  house  refuse  in  a  movable 
receptacle  for  purposes  of  removal,  refused  to  comply  with  the  notice  by  placing 
his  house  refuse  in  a  receptacle  on  the  kerbstone,  and  the  sanitary  authority 
refused  to  remove  his  house  refuse  from  his  premises,  notwithstanding  the 
service  upon  them  by  him  of  a  written  notice,  under  s.  30  of  the  Public  Health 
(Ix)ndon)  Act,  1891,  requiring  them  to  do  so.  A  summons  was  taken  out  under 
8.  30,  8ub.-s.  2,  of  that  Act  by  the  occupier  against  the  sanitary  authority  for 
unlawfully  and  without  reasonable  cause  failing  to  comply  with  the  notice  to 
remove  the  house  refuse  from  his  premises,  and  the  sanitary  authority  were 
convicted  of  the  offence  charged : — 

Held,  that  the  notice  was  not  a  proper  prescription  of  a  conveniently  acces- 
sible position  as  contemplated  by  the  by-law,  that  it  went  beyond  the  by-law  in 
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prescribing  that  every  occupier  within  a  gif  en  area  must  place  his  house  refuse 
in  a  receptable  on  the  kerbstone ;  that  the  sanitary  authority  had  therefore  failed 
without  reasonable'  cause  to  discharge  their  statutory  duty  of  securing  the 
remoral  of  the  house  refuse  from  the  premises  of  the  occupier,  he  being  wilUng 
to  place  it  in  an  accessible  position  from  which  they  could  conveniently  remove  it, 
and  that  the  conviction  was  right. 

Wandsworth  Cobpoeation  r.  Baixes  (Appeal). 

Div.  a.  (1906)  1  K.  B.     470. 


PRIVIES  AND  CESSPOOLS.— Poi(f(;r  of  Local  Authority  to  undertake  duty  of 
Cleansinff— Public  Health  Act,  1875  {38  ^  39  Vict.  c.  55),  s.  42. 

A  local  authority  may,  under  s.  42  of  the  Public  Health  Act,  1875,  under- 
take the  cleansing  of  earth-closets,  privies,  and  ashpits  in  their  district  without 
at  the  same  time  undertaking  the  cleansing  of  cesspools. 

STAIflLAND  ANJ)  HoLTWBLL  GeEEN  INDUSTRIAL  COEN  AND  PeOVISION  SoCIETY 

f.  Stasiland  with  Old  Lindley  Urban  District  Council. 
Div.  Ct.  (1906)  1  K.  B.    223. 


STBEETS. — Regulation  of  Streets — Power  of  Local  Authority  to  apportion  Ex- 
penses out  of  their  District — Local  Government — Public  Health  Act,  1875 
.    SS  «J-  S9  Vict.  c.  55),  s.  150. 

The  Birkbeck  Freehold  Land  Society  were  the  owners  within  the  meaning  of 

the  Public  Health  Act,  1875,  of  premises  adjoining  the  footpath  on  the  north 

side  of  the  Birkbeck  Eoad,  which  is  a  highway  not  repairable  by  the  inhabitants 

at  large.    The  boundary  line  between  the  Borough  of  Homsey  and  the  Friem 

Bamet  Urban  District  runs  along  the  line  of  the  kerb  of  the  footpath  on  the 

north  side  of  the  Birkbeck  Eoad,  so  that  while  the  whole  of  the  carriage  road 

and  the  footpath  on  the  south  side  of  the  road  are  in  the  Borough  of  Hornsey, 

the  footpath  on  the  north  side  and  the  premises  of  the  Birkbeck  Freehold  Land 

Society  are  outside  the  borough  and  within  the  urban  district  of  Friem  Barnet. 

The  appellants,  acting  in  pursuance  of  s.  150  of  the  Public  Health  Act,  1875, 
having  served  notice  on  the  respondents  requiring  them  to  make  up  certain  parts 
of  the  Birkbeck  Eoad  situate  in  the  borough,  ultimately  carried  out  the  work 
themselves,  and  sought  to  recover  from  the  respondents  an  apportionment  of  the 
cost.  The  Justices  held  that  there  was  no  power  to  charge  the  respondents 
with  any  part  of  the  cost  of  making  up  that  portion  of  the  road  which  was 
situate  in  the  Borough  of  Hornsey  and  declined  to  make  an  order,  but  stated 
this  case  for  the  opinion  of  the  Court. 

The  Ck)urt  upheld  the  decision  of  the  Justices  on  the  ground  that  there  was 
nothing  in  s.  150  of  the  Public  Health  Act,  1875,  which  enabled  a  local  authority 


276  Notes  on  Legislation  and  Law  Cases. 

to  apportion  expenses  of  making  up  a  road  in  their  district  on  persons  whose 
property,  though  ahutting  on  the  road  in  question,  was  nevertheless  situate  in 
another  district.  It  lay  on  the  appeUants  to  establish  their  right  to  apportion 
expenses  on  persons  outside  their  district,  and  they  had  failed  to  do  so.  The 
principle,  therefore,  laid  down  in  Reg.  v.  Warner  (1858),  27  L.  J.  M.  C.  144 
applied. 

HOBNSEY  COEPOEATIOX    V.   BlEKBBCK  FbBEHOLD   LaNJ>   SoCIBTY. 

Div.  Ct.  (1905).     1  K.  B.  521. 

WATER-CLOSETS. — Repairing  Apparatus  of  existing  Water-clouts — Rfquire- 
ment  of  Notice  to  Sanitary  Authority  before  doing  work — Public  Health 
{London)  Act,  1891,  54  ^  55  VicL,  c.  76),  a,  39,  by-law  U. 

By  by-law  14  of  the  by-laws  made  under  s.  39  of  the  Public  Health  (London) 
Act,  1891,  **  Every  person  who  shall  intend  to  construct  any  water-closet  .... 
or  to  ^t  and  fix  in  connection  with  any  water-closet  any  apparatus  or  any  trap 
or  soil  pipe  shall,  before  executing  any  such  works,  give  notice  in  writing  to  the 
clerk  of  the  sanitary  authority." 

The  appellants,  in  1905,  had  occasion  to  renew  the  pans  and  traps  of  certain 
water-closets  at  one  of  their  railway  stations,  which  pans  and  traps  had  become 
defective  by  ordinary  wear  and  tear.  The  water-closets  in  question  had  been 
constructed  before  1891.  The  appellants,  having  done  the  necessary  work 
without  first  giving  notice  to  the  clerk  of  the  sanitary  authority,  were  summoned 
for  a  breach  of  the  above  by-law.     Tlie  magistrate  convicted  the  appellants  : — 

Held,  that  the  by-law  applied  to  the  fitting  of  apparatus  in  connection  with 
an  existing  water-closet  as  well  as  to  the  fitting  of  it  in  connection  with  a  water- 
closet  constructed  after  the  making  of  the  by-law. 

London  and  South- Wbsteen  Ey.  Co.  v.  Hills  (Appeal). 

Div.  Ct.  (1906).     1  K.  B.     512. 
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The  royal  SANITARY  INSTITUTE 

DISCUSSION    ON 

THE     CONSUMPTIVE    AT    HOME. 

Opened    by    G-.    A.    HERON,     M.D.,     F.R.C.P., 

(member.) 
At  Sessional  Meeting,  London,  April  27th,  1906. 


IT  has  been  officially  communicated  to  me  that  this  meeting  is  not 
intended  for  doctors  alone,  and  that  I  am  to  speak  in  such  a  way  as 
not  to  make  this  address  a  technical  one,  or  as  little  so  as  possible. 

Now,  in  the  course  of  the  discussion  on  which  we  are  entering  two  words 
are  certain  to  occur  frequently,  tuberculosis  and  consumption.     Tubercu- 
losis is  a  disease  which  may  attack  any  tissue  of  the  human  body,  from  the 
outermost  layer  of  the  skin  to  the  marrow  of  the  bones.     When  it  attacks 
the  lungs,  tuberculosis  in  ordinary  conversation  is  called  consumption. 
There  is  no  race  of  men,  no  country  in  the  world,  of  which  we  have  any 
knowledge,  exempt  from  this  disease.     Its  mortality  is  very  great,  no  one 
knows  how  great.     In  this  country  where  statistics  are  carefully  kept,  we 
know  the  rate  of   that   mortality.      It  is  the  most  fatal  of  all  diseases. 
According  to  the  Registrar-General's  Report  there  died,  in  the  year  1904, 
in  England  and  Wales  alone,  from  tuberculosis  in  one  form  or  another, 
50,000   people ;    of  these,  40,000   and   an   odd   hundred   or   so  died  of 
consumption. 

When  you  look  at  a  consumptive  you  see  a  person  who  owes  his 
disease  to  the  fact  that  he  has  been  infected  by  another  case  of  tuber- 
culosis, probably  a  case  of  consumption.  There  is  no  exception  to  this 
rule ;  the  disease  always  comes  directly  or  indirectly  from  another  case  of 
tuberculosis.  You  have  heard  consumption  called  a  hereditary  disease. 
It  is  always  a  hereditary  disease,  but  only  in  this  sense : — We  have  all 
TOL.  xxvu.     xo.  6.  T 
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inherited  from  our  ancestors  some  physical  peculiarity,  no  one  knows  what 
it   is,  which  makes   us   susceptible   to   certain   infections,  scarlet  fever, 
measles,  typhoid  fever,  typhus  fever,  cholera,  tuberculosis.      To  all  these 
infections  we  are   susceptible,   because   we*  inherit  from  our  ancestors 
that  peculiarity  which  lays  us  open  to  those  infections.     In  that  sense  and 
in  no  other  sense,  I  submit,  is  tuberculosis  a  hereditary  disease.     Now, 
how  does  tuberculosis  pass  from  the  diseased  man  to  the  healthy  man  ?     I 
will  take  an  illustration.     A  consumptive  goes  along  the  street  and  he 
coughs,  and  he  spits  on  the  pavement.      So  long  as  that  expectoration 
is  wrapped  in  its  moist  envelope  it  does  no  harm ;   but,  by  and  by,  this 
moist  envelope  evaporates,  and  the  solid  particles  of  the  expectoration 
make  dust,  and  in  this  dust  you  have  literally  tens  of  thousands  of  little 
living  organisms,  and  they  are  the  cause  of  all  tuberculosis.     They  belong 
to  the  great  family  of  bacteria,  and  are  called  tubercle-bacilli.     These 
organisms  are  animal  parasites,  and  are  exceedingly  small.     You  can  put 
from  3,000  to  12,000  of  them  in  the  length  of  an  inch,  and  they  are  about 
a  third  of  their  length  in  breadth.     The  dust  from  dried  expectoration  is, 
like  other  dust,  wafted  about  by  the  wind ;  someone  passing  may  inhale 
that  dust,  and  with  it  many  of  these  little  organisms  which  cause  con- 
sumption, and  so  you  may  have  a  healthy  man  made  consumptive.    So  far 
as  we  know,  that  is  the  commonest  way  in  which  tuberculosis  spreads  from 
man  to  man.     But  there  are  other  and  not  quite  such  obvious  ways  in 
which  the  expectoration  of  the  consumptive  is  dangerous.     When  a  man 
speaks  little  particles  of  spray  drop  from  his  lips,  and  we  know  by  obser- 
vation and  by  experiment  that  in  the  case  of  a  consumptive  that  spraj'  not 
infrequently  contains  tubercle -bacilli.      Again,  when  a  man  coughs  he 
spurts  out  a  considerable  volume  of  spray,  and  obsen^ation  and  experiment 
tell  us  that  that  little  cloud  of  spray  may  contain  considerable  numbers  of 
tubercle -bacilli  if  the  cougher  be  a  consumptive.      It  is  only  from  the 
expectoration  that  infection  comes;  this  is  most  important,  because  on 
that  fact  hinges  the  means  for  the  prevention  of  consumption.     From 
gross  ignorance  a  consumptive  may  spread  infection ;  but  I  think  it  is 
much  more  frequently  done  because  of  that  more  dangerous  and  commoner 
form  of  ignorance  which  is  found  in  a  man  who  does  not  quite  understand 
what  he  is  sure  he  knows.     Many  men  do  not  apprehend  clearly  the  great 
danger  that  comes  from  the  expectoration  of  consumptives,  and  so  with 
the  ignorance  of  carelessness  they  make   infection  in  the  rooms  they 
occupy. 

The   great  cause   of    the    spread    of   consumption    is   overcrowding. 
Where  there  is  the  densest   residential   population,  there  consumption 
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is  rifest.  The  sparser  the  population  the  rarer  is  consumption.  Over- 
crowding exists  to  a  much  greater  extent  than  most  of  us  suspect.  Sir 
Shirley  Murphy,  the  medical  adviser  of  the  London  County  Council, 
has  published  some  valuable  statistics  concerning  tenements  in  the  admin- 
istrative county  of  London.  He  shows  that  its  population  is  4,536,541, 
and  there  are  1,019,546  tenements ;  of  these  672,030  are  tenements  of 
four  or  fewer  rooms.  149,524  are  one-roomed  tenements ;  and  oftentimes 
there  exist  in  one  room  a  man,  his  wife,  their  family  and,  it  may  be,  a 
lodger!  In  tenements  of  that  sort  the  infection  of  tuberculosis  is  most 
apt  to  spread. 

We  can  to  a  great  extent  get  rid  of  the  infective  properties  of  the 
expectoration  by  disinfection  properly  carried  out.  But  it  is  unreason- 
able to  expect  that  disinfection  can  be  properly  carried  out  in  the  dwellings 
of  the  extremely  poor,  unless  the  work  is  confided  to  trustworthy  officials. 

Another  great  cause  of  the  spread  of  tuberculosis  is  the  abuse  of 
alcohol.  Accepted  evidence  proves  that  the  person  given  to  alcoholic 
excess  is  much  more  apt  to  fall  a  victim  to  the  infection  of  tuberculosis 
than  is  the  sober  person. 

I  have  said  that  ignorance  has  a  great  deal  to  do  with  the  spread  of 
tuberculosis,  as  it  has  to  do  with  the  spread  of  all  infective  diseases.  Of 
course,  only  in  one  way  can  we  get  rid  of  ignorance,  and  that  is  by  edu- 
cating the  people.  I  wish  that  we  could  find  in  the  Education  Bill,  of 
which  we  hear  so  much,  some  measure  which  would  make  it  sure  that  all 
children,  in  the  last  year  of  school  life,  would  receive  instruction  in  the 
elements  of  the  laws  of  health.  Above  all  things  I  should  like  to  see  it 
made  a  law  of  the  realm  that  all  pupils  in  our  training  colleges  should 
show,  before  they  receive  their  certificates  of  proficiency,  a  fair  knowledge 
of  the  laws  of  health.  Then  we  might  have  a  chance  of  having  our 
children  taught  something  of  this  very  important  subject. 

I  said  that  overcrowding  had  a  great  deal  to  do  with  the  spread  of 
tuberculosis ;  to  get  rid  of  overcrowding  is  one  of  the  most  troublesome 
problems  of  the  day.  We  can  only  get  rid  of  overcrowding  by  building 
suitable  dwellings  within  certain  districts  in  large  cities  and  towns;  or, 
better  still,  by  placing  those  dwellings  in  the  suburbs  of  large  cities  and 
towns  and  taking  care  that  speedy  and  frequent  communication  shall  exist 
between  those  suburban  dwellings  for  the  workers  and  the  points  in  the 
city  where  work  is  most  likely  to  be  found. 

1  have  also  mentioned  disinfection  as  a  remedy,  and  in  order  to 
illustrate  what  I  mean  by  disinfection  and  how  it  should  be  carried  out, 
let  me  take  two  cases  at  the  opposite  ends  of  the  social  scale.     At  one  end 
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of  the  scale  is  the  rich  man ;  at  the  other  end  is  the  poverty-stricken  man. 
Suppose  the  rich  man  becomes  consumptive.    By  means  of  his  wealth  he  can 
do  certainly  all  that  is  necessary,  and  all  that  we  can  suggest  he  should  do 
to  cure  his  disease.     He  lives  in  well-aired  rooms  in  a  large  house.     His 
rooms   are   arranged  in  the  most  approved  style,  with  all  that  sanitary 
science  can  suggest ;   he  has  no  carpets,  no  curtains,  and  the  floors  and 
walls  of  his  rooms  can  be  easily  disinfected,  because  they  are  made  so  that 
this  can  be  done.     His  furniture  is  made  so  that  there  shall  be  no  crevices 
where  dust  can  accumulate,  because  dust  in  the  rooms  of  a  consumptive  is 
dangerous.     The  furniture,  his  clothes,  his  linen  and  everything  he  uses 
can  be  properly  disinfected.     When  he  expectorates  he  does  so,  as  it  were, 
under  regulation,  and  with  as  little  danger  as  possible  to  himself  and 
others.     He  can  go  out  into  the  grounds  of  his  house ;   and  if  he  is  well 
advised  he  will  there  build  a  little  hut  in  which  he  will  live  and  sleep.    He 
thus  lives  the  healthy  outdoor  life  which,  so  far  as  we  know,  is  the  life  that 
will  give  him  the  best  possible  chance  of  getting  rid  of  his  disease.     With 
all  this,  he  has  doctors  to  advise  him  and  nurses  to  look  after  him,  and  his 
disinfection  is  properly  carried  out  by  persons  who  know  their  work.     All 
this  he  does  because  he  can  afford  to  do  it,  and  because  it  is  necessary  that 
he  should  do  it.     This  comes  very  near  to  a  counsel  of  perfection ;    but  it 
can  be  done. 

Now  let  us  go  down  the  scale,  to  the  poor  man  who  lives  with  h?s 
wife  and  familv  in  one  room.  When  he  is  ill  what  does  he  dot  He 
feels  that  he  is  not  quite  equal  to  his  work,  and  that  what  used  to  be 
easy  to  him  is  more  than  he  can  do.  He  knows  that  the  time  is  near 
when  the  only  thing  that  will  stand  between  him  and  starvation  is  the 
sick  fund  that  he  has  from  his  club.  He  knows  that  by  and  by  that  too 
will  come  to  an  end ;  these  are  the  conditions  that  he  has  to  face.  Do 
you  think  it  reasonable  to  suppose  that  a  man  so  placed  can  carry  out  a 
complete  system  of  treatment,  such  as  I  tried  to  indicate  would  be  the 
case  when  the  consumptive  is  a  rich  man  ?  It  is  not  reasonable  to  suppose 
anything  of  the  sort,  and  no  sensible  man  or  woman  believes  it  can  be 
done.  What  does  the  poor  man  do  ?  He  goes  to  the  out-patient  depart^ 
ment  of  a  hospital  (I  am  speaking  only  of  out-patients)  and  he  gets 
medicine  and  a  piece  of  paper  with  instructions  as  to  what  he  is  to  do ;  he 
goes  home,  takes  the  medicine,  and  tries  to  carry  out  the  instructions 
on  the  printed  paper  about  disinfection.  But  how  can  he  do  itf  Then 
in  a  week's  time  the  consumptive  goes  back  again  to  the  hospital,  gets 
more  medicine,  and  returns  to  his  home ;  and  so  on  until,  at  last,  he  goes 
into  hospital,  very  likely  hopelessly  ill.     Ladies  and  gentlemen,  that  is  not 
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a  fancy  picture ;  we  have  all  seen  it.  If  you  want  to  do  real  good  you 
will  first  of  all  end  this  pretence  of  treating  consumption,  for  it  is  nothing 
else  than  a  pretence.  No  one  believes  it  serves  a  useful  purpose,  unless 
you  can  add  to  the  hospital  treatment  of  out-patients,  visitation  by  trust- 
worthy people  in  the  sick  man's  own  rooms.  I  believe  the  present  day 
system  of  treatment  of  consumptives  given  by  our  out-patient  departments 
does  more  harm  than  good.  How  are  you  going  to  get  this  visitation  of 
the  consumptive's  home  ?  We  must  have  three  forces  working  cordially 
and  heartily  together.  The  Imperial  Parliament  should  legislate  so  that 
we  can  have  the  money  and  the  men  to  work  out  this  matter.  The  local 
Sanitary  Authorities  should  be  obliged  to  come  under  parliamentary  juris- 
diction for  this  purpose.  Those  are  two  of  the  powers.  We  want  another 
one.  I  think  it  very  important  that  private  benevolence  should  play  a 
great  part  in  this  matter.  People  who  can  give  money  should  give  it ; 
those  who  can  give  personal  service  will  give  what  is  about  as  necessary  as 
money.  If  the  poor  are  visited  in  their  houses  by  those  who  are  not 
officials,  in  addition  to  receiving  the  visits  of  those  who  come  in  an  official 
capacity,  I  think  the  work  of  the  official  would  be  made  easier  and  more 
efficient  than  it  otherwise  would  be.  I  am  certain  of  this,  that  the  bitter- 
ness  of  the  lot  of  those  who  find  themselves  obliged  to  be  brought  into 
official  contact  with  the  powers  that  be,  a  process  which  in  this  country  is 
not  always  favourably  received  by  the  poor,  might  be  very  much  lessened  by 
tactful  visitation  made  by  unofficial  persons  of  both  sexes  to  the  homes  of 
the  poor  to  see  that  what  ought  to  be  done  is  done.  The  best  visitor  to  do 
thb  work  is  a  good  and  tactful  woman ;  but  man  has  his  place  too. 

There  is  one   more  point,  and  it  also  is  essential.     We   must   have 
sanatoria  in  which  to  place  these  poor  people.     I  have  already  indicated 
that  with  the  rich  we  need  not  trouble   ourselves;    they  can  take  very 
good  care  of  themselves.    This  whole  question  of  the  prevention  of  con- 
sumption seems  to  me  to  centre  in  how  you  are  going  to  deal  with  the 
poor.     If  you  can  remove  the  sick  man  from  his  family,  you  can  give 
him  a  better   chance   of   recovery  than    he  could   possibly  have  in   his 
own  home,  and  you  can  diminish  very  materially  the  risk  of  those  who  live 
in  prolonged  contact  with  him.    You  must  have  sanatoria  for  this  purpose. 
I  said  that  50,000  people  die  annually  from  this  disease  in  England  and 
Wales.     If  you  count  five  living  people  who  are  suffering  from  tuber- 
culosis for  every  one  who  dies,  you  have,  in  round  figures,  a  quarter  of  a 
million  of  people  affected  by  tuberculosis  to  deal  with,  and  this  is,  I  think, 
a  moderate  calculation.     Now  the  names  and  addresses  of  all  those  people 
ought  to  be  known  to  the  authorities,  w^hether  those  invalids  are  rich  or 
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poor.  The  disease  ought  to  be  notified,  just  as  is  scarlet  fever  or  any 
other  infective  disease  which  now  comes  under  the  law  of  notification. 
The  authorities  knowing  where  tuberculosis  shews  itself  should  take  steps 
to  induce  the  infected,  rich  and  poor  alike,  to  go  into  sanatoria.  It  is  true 
that  a  large  number  of  people  leave  the  sanatoria  restored  to  health  and 
able  to  work.  Statistics  from  reliable  sources  have  shown  this  to  a  degree 
which,  I  confess,  has  astonished  me.  In  Germany  the  insurance  societies 
have  taken  the  matter  up,  and  have  started  sanatoria  because  they  think 
it  will  pay  them  to  do  so.  They  have,  within  the  last  few  weeks, 
published  most  valuable  statistics,  in  which  they  show  that  a  very  large 
number  of  consumptives  return  to  work  from  these  sanatoria.  Between 
1893  and  1903  (inclusive)  there  were  treated  in  these  sanatoria  5,814 
persons.  Of  these  1,228  have  died,  3,955  were  earning  their  h'ving,  and 
the  rest  cannot  be  traced. 

We  want  to  get  consumptives  into  sanatoria  in  the  early  stages  of  the 
disease  in  their  own  interest,  in  the  interest  of  those  who  are  nearest  and 
dearest  to  them,  and  in  the  interest  of  the  whole  communitv.  We  must 
not  make  the  mistake  of  supj^osing  that  these  people  are  going  to  be  in 
the  sanatoria  for  6  weeks  or  for  6  or  12  months,  if  we  are  going  to  aim  at 
the  eradication  of  this  disease.  The  patients  have  to  be  kept  there  until 
they  are  well  and  able  to  work,  or  until  they  become  so  ill  that  they  have 
to  be  transfeiTed  to  an  infirmary  where,  they  being  incurable  and  the  end 
inevitable,  everything  possible  may  be  done  to  make  their  lot  as  bearable 
as  it  can  be  made.  These  are  things  which,  in  my  judgment,  we  ought  to 
keep  before  us  as  the  means,  and  the  only  means,  by  which,  so  far  as  I 
know,  we  can  ever  hope  to  eradicate  this  disease.  Remember  we  have  a 
good  many  facts  which  prove  that  we  can  eradicate  disease.  It  is  within 
the  memory  of  some  of  us  that  cholera  killed  thousands  in  this  country. 
We  have  eradicated  it,  because  we  know  what  cholera  is,  and  we  know 
how  to  prevent  it.  I  was  a  house  physician  in  one  of  the  largest  hospitals 
of  this  country,  and  saw  there  many  cases  of  typhus  fever  at  the  end  of 
the  sixties,  and  I  do  not  remember  having  seen  one  case  since  1869.  I 
see  many  medical  men  here,  and  venture  to  say  that  there  are  some  of 
them  who  have  never  seen  a  case  of  typhus  fever.  A  case  now  and  then 
crops  up,  but  the  disease  has  been  eradicated ;  and  we  have  eradicated 
malaria  from  this  country.  It  is  a  reasonable  thing  to  say  that  we  can 
eradicate  tubercular  disease,  because  we  know  more  about  it  than  we  know 
about  some  diseases  which  we  have  already  eradicated.  But  if  we  are  to 
attempt  to  eradicate  tuberculosis  we  must  provide  sanatoria  at  greatly  less 
cost  than  £250  per  bed.     That  is  about  the  lowest  price  for  which  sana- 


Discussion.  283 

toria  for  consumptives  are  now  built.  It  is  a  fact  that  very  good  sanatoria, 
fit>  indeed,  for  any  class  of  the  community,  can  be  built,  and  have  been 
built,  for  much  less  than  £100  per  bed.  In  my  opinion,  no  sanatorium 
should,  exclusive  of  the  price  of  land,  cost  so  much  as  £100  per  bed. 


Ds.  E.  Squire  (London)  endorsed  all  that  Dr.  Heron  had  said,  and  especially 

his  concluding  remarks,  that  we  should  aim  at  nothing  short  of  the  eradication 

of  tuberculosis.     Parliament  should  deal  with  the  subject  as  a  national  one, 

instead  of  leaving  it  as  a  parochial  matter  to  the  local  authorities.     The  poor 

consumptive  could   not  get  fresh  air  in   his  own  dwelling,  and  therefore  he 

must  be  provided  for  a  time  with  a  dwelling  where  fresh   air  was   plentiful, 

and  he  must  be  under  proper  supervision.      Obviously,  they  could  not  set  to 

work  to  help   the   individual  until    they  knew  who   required  that  help ;    so 

that  notification  was  the  first  essential.     Only  a  small  proportion  of  the  total 

cases  were  then  notified :  it  was  the  most  ignorant  consumptive  who  was  the  most 

dangerous,  and  he  was  generally  the  one  who  refused  to  be  notified  for  fear  that 

something  would  happen  to  him  and  he  would  lose  his  freedom  of  action.     If  the 

hospitals,  to  which  such  patients  went,  were  to  ask  to  be  allowed  to  notify,  these 

institutions  would  probably  get  a  had  name  amongst  the  people  concerned,  and 

they  would  cease  to  attend.     The  result  would  be  that  the  cases  in  an  early  and 

often  curable  stage  would  be  deterred  from  seeking  treatment  at  a  time  when 

most  good  could  be  done.     If  notification  were  to  be  of  any  real  value  it  must 

be  made  compulsory  and  universal.     But  notification  by  itself  was  valueless,  it 

was  only  a  means  to  an  end.     A  consumptive  should  be  allowed  to  remain  at 

home,  provided  the  necessary  precautions   could  be  taken  (chiefly  a  question 

of  dealing  with  expectoration)  and  the  correct  treatment  applied.     There  was 

every  reason  why  he  should  not  be  forced  away  from  home.    But  where  these 

conditions  could  not  be  fulfilled,  it  was  better  that  the  patient  should  be  taken 

to  a  sanatorium.     It  would  be  a  great  advantage  if  the  patient  could  be  kept  in 

that  institution  until  he  was  well,  but  that  might  be  a  matter  of  years.      It 

would  be  desirable  to  divide  the  sanatoria  into  departments,  for  those  who  were 

sick  enough  to  require  constant  medical  attendance ;   for  those  in  whom  the 

disease  had  been  arrested  ;  and  for  those  who  were  apparently  cured  and  could 

be  under  observation  while  being  taught  some  work  until  it  was  seen  they  could 

leave  with  safety. 

Db.  T.  Obme  Dudfibld  (Kensington)  insisted  on  the  necessity  of  com- 
pulsory notification  of  consumption;  voluntary  notification  had  existed  in 
Kensington  during  the  last  four  years,  and  had  proved  a  relative  failure.  The 
notifications  scarcely  exceeded  the  number  of  deaths,  and  were  almost  exclusively 
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confined  to  cases  in  recmpt  of  poor-law  relief  reported  by  poor-law  medical 
officers.  Scarcely  more  than  one  in  four  cases  of  actual  occurrence,  he  believed, 
came  to  his  knowledge,  and  a  large  proportion  of  them  was  revealed  only  by 
certification  of  death.  The  pauper  cases  reported  were  usually  in  the  later 
stages  of  the  disease,  the  victims  after  long  struggle  having  been  obliged  to 
resort  to  the  relieving  officer  and  the  parish  doctor  by  reason  of  destitution  no 
less  than  sickness.  He  could  say  little  about  consumption  in  the  well-to-do 
classes,  it  being  a  rare  thing  to  hear  of  their  illness  until  it  had  ended  fatally. 
There  were  some  200  deaths  in  Kensington  yearly  from  pulmonary  phthisis, 
and  among  them  scarcely  a  dozen  of  well-to-do  people.  Consumption  was,  in 
fact,  largely  a  disease  oF  the  poor,  and  they  would  not  be  able  to  do  much  by 
way  of  prevention  without  compulsory  notification  to  secure  knowledge  of  cases 
in  the  early  stage  of  the  disease.  Dr.  Heron  had  properly  enforced  the 
necessity  for  sanatoria,  and  that  the  sick  should  go  into  them  in  the  early  stage 
of  illness  and  remain  for  a  long  time.  Excellent  advice  indeed  if  only  there 
were  sanatoria  for  them ;  but  for  those  above  the  pauper  class  there  were 
practically  none.  The  Metropolitan  Boards  of  Guardians  had  provided  largely 
for  the  needs  of  the  pauper  class,  and  many  sanatarians  had  long  striven,  so  far 
in  vain,  to  induce  the  Asylums  Board  to  utilise  some  of  their  spare  accommoda- 
tion for  the  relief  of  poor  consumptives  about  the  pauper  class.  They  could  not 
do  this,  of  course,  without  the  authority  of  the  Local  Government  Board  ;  but 
they  had  shown  little  desire  to  undertake  the  work,  and  the  superior  board  had 
not  manifested  any  >»ish  to  confer  the  requisite  power.  The  managers  had,  or 
soon  would  have,  ten  thousand  beds  at  their  disposal,  and  it  had  been  suggested 
that  the  two  hospitals  at  Gore  Farm,  with  nearly  2,000  beds,  no  longer  required 
for  convalescent  small-pox  patients,  should  be  converted  for  use  as  sanatoria. 
The  managers  were  entitled  to  credit  for  two  good  pieces  of  work,  the  establish- 
ment of  a  hospital  near  Littlehampton  for  tuberculous  children,  and  the 
establishment  at  Margate  of  a  hospital  for  the  surgical  treatment  of  tuberculosis 
in  children.  On  the  highest  authority  it  was  stated  that  excellent  results  had 
been  attained  at  both  places.  It  shoidd  never  be  forgotten  that  multitudes  of 
people  became  paupers  because  they  were  consumptives.  But  the  Local 
Government  Board  had  recently  stated  that  they  were  not  prepared  to 
authorise  the  Asylums  Board  to  undertake  the  new  duty  proposed  to  them, 
because  of  the  heavy  outlay  it  would  entail :  they  might  not  spend  £100,000  to 
save  a  million.  It  was  deplorable  to  reflect  on  the  practical  disregard  of  the 
welfare  of  the  community  in  this  matter,  seeing  that  the  great  majority  of 
sufEerers  and  of  those  who  died  of  consumption,  were  adults,  chiefly  males, 
in  the  prime  of  life.  Millions  had  been  spent  during  the  last  thirty-five 
years  on  the  treatment  of  scarlet  fever  and  diphtheria,  which  were  mostly 
diseases  of  children  under  five  years  of  age.  The  work  of  the  Board  in  this 
direction  had  been  mar>'ellously  successful,  and  one  hoped  it  would  be  continued 
until  those  diseases  should  have  been  practically  exterminated  in  London,  if 
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that  were  possible.     But  surely  it  was  not  less  important  that  efforts  should  be 

made  to  reduce  the  sickness  and  mortality  from  consumption,  and  to  prolong 

useful  Uvea  by  giving  sufferers  the  chance  of  relief  in  sanatoria.     If  they  could 

only  educate  those  in  authority,  from  Parliament  downwards,  to  realise  that  this 

di:iease  was  preventible,  and  often  curable,  it  would  soon  be  seen  that  it  was 

true  economy  to  spend  money  freely  in  preventive  and  curative  measures.     The 

disease  was  becoming  less  fatal  every  year,  and  what  they  wanted  was  to  hasten 

the  diminution  in  prevalence  and  fatality.     By  persistent  effort  and  education 

of  the  community,  the  young  especisilly,  in  the  laws  of  health,  and  attention 

to  sanitation,  the  object  in  view  would  be  soon  attained.     There  was  a  great 

field  for  the  education  authority  in  this  direction,  and  it  was  satisfactory  to 

know  that  the  work  would  be  put  in  hand  when  the  future  teachers  should  have 

been  taught,  and  were  qualified  to  teach,  the  elements  of  hygiene.     What  they 

wanted  was  spread  of  knowledge  of  the  nature  of  the  disease,  of  the  means  for 

preventing  its  spread,  of  the  method  of  cure.     When  it  became  fully  understood 

that  it  could  be  prevented  and  could  be  cured,  satisfactory  results  could  not  fail 

to  result  from  the  practical  tip  plication  of  such  knowledge.     He  was  glad  to  see 

the  Chairman  of  the  Metropolitan  Asylums  Board  presiding  over  tliat  meeting, 

and  only  wished  they  could  infuse  into  that  body  a  little  more  courage  in  dealing 

with  this  question.     A  few  years  ago  a  single  manager,  the  late  Mr.  Brass,  kept 

the  matter  before  the  Board  by  frequent  notices  of  motion,  and  shortly  before 

bis  lamented  death  had  nearly  won  the  victory.     Since  then  the  managers  had 

lapsed    into   comparative   indifference,   having  shown   no   desire   to   take   the 

initiative  by  urging  the  Local  Government  Board  to  endow  them  with  powers  to 

deal  effectively  with  the  treatment  of  sufferers  from  this  terrible  disease. 

Db.  Sububsall  (London)  agreed  with   what  had   been  said   by  previous 

speakers  as  to  what  might  be  done  with  consumptives  provided  the  conditions 

were  ideal.     But  the  practical  point  was  that  they  had  to  be  dealt  with  under 

present  conditions.     Eeference  had  been  made  to  the  uselessness  of  treating 

consumption  in  hospital  out-patient  departments  ;  he  thought  it  all  depended 

upon  the  physician  who  was  in  charge  of  the  department.     If  the  physicLan  did 

not  take  a  personal  interest  in  his  patients,  no  good  would  result ;  but  if  on  the 

contrary  he  was  thoroughly  keen  on  the  subject,  and  took  trouble  with  his  in- 

atmctions,  much  good  would  result.     Antiseptics  had  now  largely  gone  out  of 

£a!fhion,  even  in  surgery,  and  he  favoured  disinfection  by  soap  and  water,  which 

very  few  families  could  not  afford.    If  they  could  persuade  people  to  throw  away 

their  dirty  carpets  and  curtains,  and  to  wash  the  floors,  enormous  advance  would 

be  made.     The  best  disinfectant  was  soap  and  water.     A  bacillus  had  not  got 

wings  and  could  not  fly,  if  it  were  kept  moist  it  was  harmless.     They  should 

impress  the  use  of  a  pot  for  expectorating.     A  thing  that  was  often  overlooked 

was  the  use  of  a  handkerchief  to  wipe  the  mouth,  and  that  handkerchief  was 

capable  of  doing  much  harm.    It  was  better  to  use  only  rags  which  could  be 


286  The  Consumptive  at  Some. 

destroyed,  care  being  taken  in  employing  them  not  to  soil  the  bed  clothes. 
He  also  suggested  the  need  of  adrising  the  dusting  of  rooms  with  a  damp  duster. 
If  these  simple  rules  were  observed  it  was  certain  that  ultimately  the  germs 
would  travel  into  the  drains.  The  great  doctrine  the  doctor  had  to  teach  was 
cleanliness,  and  if  adopted,  it  would  have  a  great  deal  to  do  with  the  exter- 
mination of  tuberculosis  in  this  country. 

Miss  Mudd  (London)  emphasised  the  need  of  some  link  between  the  hos- 
pital and  the  home,  because  it  was  possible  for  a  patient  to  go  to  a  hospital 
and  yet  be  neglected.  As  to  expense,  this  ought  to  be  no  expense  to  the 
hospital  as  the  work  would  be  done  voluntarily. 

De.  Hector  Mackenzie  (Physician  to  the  Brompton  Hospital)  said  he 
largely  agreed  with  Dr.  Heron  as  to  the  infective  element,  but  thought  Fliigge 
had  laid  too  much  stress  upon  the  spraying  during  speaking  and  coughing. 
Personally  he  had  very  little  belief  in  that  as  a  means  of  spreading  consumption. 
He  had  spent  something  like  10,000  hours  among  coughing  consumptives 
without  harm,  and  the  nurses  in  consumption  hospitals,  who  were  often  in  the 
line  of  spray,  seemed  to  run  no  special  risks.  If  there  was  any  very  great 
virulence  or  infection  in  the  spray,  very  few  of  those  exposed  to  it  would  escape, 
and  consumption  would  be  very  much  more  prevalent  than  it  is.  Eecent  experi- 
ments of  B.  Frankel  had  not  supported  the  views  held  by  Fliigge,  and  showed  that 
only  a  very  few  bacilli  were  to  be  found  in  the  spray  collected  from  consumptives. 
A  number  of  consumptives  coughed  into  masks  during  thirty  days,  and  they 
were  only  able  to  collect  about  2,600  bacilli,  whereas  one  single  case  of  con- 
sumption may  discharge  in  the  sputum  over  7,200  million  bacilli  in  the  course  of 
a  single  day.  Dried  expectoration  was  by  far  the  most  important  element  in 
the  spread  of  infection,  and  the  spray  might  practically  be  neglected.  That  was 
an  important  point,  because  there  was  the  danger  of  the  public  running  away 
with  the  idea  that  every  consumptive  was  a  sort  of  leper  and  someone  to  be 
avoided.  He  had  found  that  persons  who  bad  been  treated  in  sanatoria  and 
cured  sometimes  experienced  difficulty  in  obtaining  employment,  people  being 
afraid  to  employ  them  through  groundless  fear  of  infection.  He  was  glad  to 
hear  what  Dr.  Shrubsall  said  about  infection ;  certainly  cleanliness  was  a  great 
disinfector.  Dirt  was  one  of  the  means  by  which  tuberculosis  was  spread,  and  if 
people  would  only  keep  their  houses  clean  it  would  be  of  the  greatest  value  as  a 
measure  of  prevention.  Some  people  thought  that  all  those  who  did  not  enter 
a  sanatorium  must  abandon  hope,  and  he  had  seen  statements  to  that  effect  in 
prospectuses.  That  was  perfect  nonsense,  because  the  tendency  to  cure  in  many 
cases  of  tuberculosis  was  very  strong ;  some  would  get  well  without  any  treat- 
ment at  all.  There  were,  of  course,  many  persons  who  would  get  treatment  in 
a  sanatorium  infinitely  superior  to  what  they  would  get  at  home,  but  there  were 
others  who  were  extremely  ill— K»ses  which  had  to  be  treated  continuously 
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in  bed — who  were  more  suitable  for  home  or  hospital.     For  those  who  only  had 
slight  tuberculosis  and  were  able  to  work  it  was  sometimes  better  that  they 
should  be  encouraged  to  continue  at  their  work.     At  Brompton  they  had  lately 
been  considering  how  the  out-patient  department  could  be  extended  and  in- 
creased,  and  the  committee  which  had  the  matter  in  hand  had  the  assistance 
of  Dr.  Newsholme,  of  Brighton,  who  had  been  nominated  by  The  Boyal  Sanitary 
Institute.    They  felt  that  notification  was  one  of  the  most  important  means  of 
helping  on  the  prevention  of  the  disease,  and  they  hoped  that  they  would  be  able 
to  notify  all  cases  of  tuberculosis  which  come  to  the  hospital  from  the  metropo- 
litan district  to  the  metropolitan  medical  officers  of  health,  with  the  hope  that  if 
they  were  so  notified  some  action  would  be  possible.     He  thought  it  would  be 
impracticable  for  hospitals  to  take  up  the  work  of  visiting  patients  in  their  own 
homes,  because  patients  who  came  to  a  hospital  like  Brompton  often  c^me  from 
Tery  long  distances,  and  visiting  and  disinfection  ought  to  be  carried  out,  along 
with  other  educational  work,  by  the  medical  officers  of  health  and  others  in  the 
locality  of  the  homes. 

Miss  Josephs   (Jewisli  Board  of  Guardians)  observed  that  one  body  in 
London,  the  Jewish  Board  of  Guardians,  was  taking  up  systematically  the  work 
of  supervision  of  consumptives  in  their  own  homes.      There  were  two  health 
nsitors  appointed,  and  shortly  the  staff  would  be  increased.    They  only  attempted 
to  help  Jewish  patients,  and  a  very  large  number  came  to  them,  so  that  they 
already  had  more  than  they  could  deal  with.     Those  who  asked  for  help  were 
sent  to  a  doctor  and  he  advised  as  to  the  proper  treatment.     The  visitors  then 
endeavoured   to   supervise   the  consumptive   in   his   home  and  teach  him  the 
precautions  he  should  take.      Bottles  and  spittoons  were  provided,  and  it  was 
insisted  that  they  should  be  used ;  frequent  visits  were  paid  and  they  tried  to 
prevent  overcrowding.     The  Board  conditionally  helped  famiUes  to  secure  larger 
and  more  rooms;  they  endeavoured,  where  possible,  to  obtain  for  the  consump- 
ti?e  an  apartment  for  himself,  although  very  often  this  could  not  be  managed. 
They  had  their  own  sanatorium  and  also  sent  patients  to  others,  and  their  expe- 
rience was  that  after  patients  left  these  institutions  they  soon  dropped  back  again 
and  wanted  help  once  more.     She  was  glad  to  hear  of  the  practice  at  Brompton, 
but  her  experience  of  some  hundreds  of  cases  was  that  the  patients  were  not 
able,  after  six  months'  treatment,  to  do  a  full  day's  work.     What  was  to  be  done 
for  them?     Did  they  in  Germany  keep  their  patients  two  and  three  years  in 
sanatoria  ?     She  had  been  working  at  a  scheme  which  she  beheved  was  the  only 
solution  of  the  problem,  i.e.,  to  arrange  for  persons  leaving  sanatoria  to  go  to  an 
open  air  colony  and  to  work  under  the  supervision  of  a  doctor,  where  they 
could,  if  necessary,  continue  for  the  rest  of  their  lives.     She  did  not  say  that 
such  colonies  could  be  self-supporting,  but  it  did  at  present  seem  to  be  a  waste 
of  money  to  send  patients  to  sanatoria.     She  pointed  to  the  need  for  dealing  in 
some  proper  way  with  advanced  cases.     People  would  not  go  into  infirmaries. 
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Besides,  what  accommodation  was  provided  in  infirmaries  at  the  present  time 
for  consumptive  cases  ?  There  were  very  few  in  London  where  special  wards 
were  provided ;  mostly  they  were  placed  with  other  cases  and  were  a  danger  to 
the  other  patients.  She  thought  it  ought  to  be  possible  for  several  unions  to 
join  together  for  providing  special  accommodation. 

The  Chaibmax  (A.  C.  Scovell,  J.P.)  in  proposing  a  vote  of  thanks  to  Dr. 
Heron,  said  they  were  all  pleased  with  the  lucid  aud  illuminating  address  from 
which  they  had  all  learnt  so  much. 

Db.  Hebon,  in  acknowledgment,  replied  to  Miss  Josephs,  and  said  the  figures 
from  Q-ermany  were  as  follows :  5,841  people  treated  in  sanatoria  in  1893,  of 
those  who  had  been  traced  3,955  were  now  at  work.  That  was  the  gross  result 
and  he  would  be  glad  to  furnish  the  particulars.  He  had  avoided  the  detailed 
aspect  of  disinfection  designedly,  but  he  quite  agreed  that  cleanliness,  fresh  air 
and  sunshine  were  best,  although  there  were  other  disinfectants  which  were 
useful.  They  were  all  at  one  in  regard  to  compulsory  notification.  As  to 
whether  a  consumptive  should  be  allowed  to  remain  at  home ;  in  the  present  state 
of  public  opinion  he  could  not  be  removed,  but  if  the  public  were  sufficiently 
educated  he  did  not  think  they  would  have  to  employ  compulsion.  He  did  not 
know  that  rich  consumptive  patients  were  rare,  but  they  were  not  very  common. 
The  fact  that  there  were  thousands  of  beds  not  in  use,  as  mentioned  by  Dr. 
Dudfield,  was,  of  course,  not  to  the  credit  of  the  authority  concerned,  when  they 
were  wanted  so  badly  for  poor  consumptives.  He  quite  agreed  as  to  the  ad- 
vising of  out-patients,  and  it  was  good  of  Dr.  Mackenzie  to  speak  as  he  had 
done ;  but  he  did  not  think  they  would  get  the  present  race  of  out-patients  in 
hospitals  to-day  to  do  much  for  themselves.  They  must  be  taken  in  hand  and 
helped. 

Mb.  a.  C.  Scovell,  J.P.,  replying  to  a  vote  of  thanks  for  presiding,  said, 
in  reference  to  a  remark  by  Dr.  Dudfield,  that  the  empty  beds  of  the  Metro- 
politan Asylums  Board  were  reserved  for  fever  and  diphtheria.  It  was  quite 
true  there  were  some  2,000  empty  at  that  season  of  the  year  when  those  diseases 
were  not  prevalent.  But  all  the  beds  were  full  at  the  time  of  year  when  they 
were  required,  and  they  were  extremely  anxious  not  to  have  to  refuse  patients 
for  whom  by  law  the  hospitals  of  the  Board  were  established.  He  thought  it 
desirable  to  mention  this,  as  his  Board  might  think  him  remiss  in  not  defending 
their  administration.  As  a  matter  of  fact,  individually  and  collectively,  the 
Asylums  Board  took  a  great  interest  in  the  question  just  discussed,  and  would 
willingly  do  whatever  the  law  permitted  them  to  do. 

Miss  Gabdneb  (London)  who  had  not  time  to  speak,  sends  the  following 
note :  I  think  much  useful  work  might  be  done  in  connection  with  the  patients 
who  are  waiting  admission  to  the  Chest  Hospitals,  if  the  hospital  could  refer 
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them  to  some  local  visitor,  who  would  report  upon  the  home  conditions.     Some 
patients  can  afford  to  wait  much  more  than  others,  and  by  a  little  judicious 
adrioe  and  possibly  for  help  with  extra  diet,  may  even  improve  whilst  waiting. 
Others  are  going  down  hill  faster  and  faster,  and  for  their  own  sake  and  that 
of  the  community,  should  be  induced  to  go  into  the  infirmary.     Possibly  if 
some  such  plan  were  adopted  it  might  also  lead  to  some  discrimination  being 
exercised  as  to  the  admission  of  those  who  could  not  possibly  improve  at  home, 
and  yet  were  hopeful  cases  if  taken  in  time.     I  know  that  this  plan  is  full  of 
difficulties  from  the  point  of  view  of  the  impartial  treatment  of  all  patients,  and 
it   would  mean  more  trouble  to  the  authorities  who  admit,  but  it  is   not  im- 
possible.    With  regard  to  those  patients  who  are  awaiting  admission  to  a  sana- 
torium, these  are  generally  speaking,  hopeful  cases.     I  think  a  comparatively 
cheap  and  efficacious  way  of  dealing  vrith  such  patients  might  in  many  cases  be 
adopted  in  suitable  localities,  in  their  own  homes,  under  the  supervision,  if 
possible,  of  the  district  nurses,  if  not,  of  some  wise  lady  visitor  who  understands 
something  of  such  cases,  and  would  work  under  a  doctor's  instructions.     Take  a 
small  room,  an  "off-room*'  would  do,  remove  the  window  and  arrange  it  carefully 
for  the  patient's  comfort.     Have  a  diet  list  and  see  that  it  is  followed.     In  con- 
junction with  the  local  authorities,  see  to  the  proper  disinfecting  of  everything 
that  is  used,  and,  when  the  patient  is  removed  to  the  hospital,  of  the  room. 
This  plan  is  not,  of  course,  for  the  lowest  class  of  patient,  but  I  believe  we  might 
get  good  results  in  many  cases,  and  it  would  act  as  an  object  lesson  and  would 
impress  upon  the  neighbours  the  fact  tliat  this  is  an  infectious  disease.     I  am 
personally  prepared  to  superintend  such  cases,  in  this  district,  as  an  experiment. 
I  believe  that  the  difficulties  are  not  insurmountable. 
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FOR  a  period  of  30  years,  barring  a  short  interval,  I  have  filled  the 
position  of  Medical  Officer  of  Health  for  Bournemouth.  Even 
at  the  beginning  of  the  period  it  had  gained  for  itself  a  reputation  as 
a  health  resort.  Its  population  at  that  time  was  about  7,000,  with  a 
rateable  value  of  £30,000.  To-day  it  has  a  population  of  over  66,000, 
and  a  rateable  value  of  considerably  over  half  a  million.  You  will  see 
that  during  this  period  there  has  been  a  very  considerable  and  rapid 
growth.  The  public  health  responsibilities  during  the  whole  of  the  years 
that  are  passed  have  been  unceasing,  and  the  duty  devolving  upon  the 
town  authorities  of  striving  to  keep  up  the  character  of  the  borough  as 
a  worthy  health  resort  has  been  most  important.  I  do  not  like  to  say 
anything  in  a  boasting  spirit,  but  the  town  during  the  whole  of  this  period 
has  been  able  to  present  to  the  world  a  clean  face,  and  a  very  high  standard 
of  public  health,  and  never  once  during  the  whole  of  that  period  has  anyone 
ever  been  able  to  say  that  the  health  conditions  of  the  municipality  were 
otherwise  than  satisfactory.  We  have  never  been  troubled  with  any 
epidemic  visitation  whatever.  It  is  true  we  have  had  outbreaks,  but  these 
have  always  been  very  limited,  and  quickly  controlled.  I  may  here  men- 
tion that  during  the  whole  32  years  we  have  had  nine  outbreaks  of  variola, 
brought  into  the  town  from  a  distance,  but  every  one  of  these  outbreaks 
has  been  quickly  controlled  and  stamped  out.  Enteric  cases  have  been 
very  few,  and  quite  of  a  sporadic  nature,  rarely  traceable  to  any  sanitary 
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defects  in  our  own  borough.  Of  scarlet  fever  and  diphtheria  cases  we 
have  had  just  an  ordinary  amount,  but  these  have  never  assumed  any 
epidemic  severity.  Measles  has  on  a  few  occasions  given  us  some 
trouble,  but  as  the  education  of  the  people  progresses,  I  hope  they 
will  soon  begin  to  understand  that  it  is  not  necessary  for  their  chil- 
dren to  have  this  disease,  and  that  it  could  be  largely  controlled  if  they 
were  more  careful.  It  is  in  the  day  schools  of  a  town,  of  course, 
that  this  disease  often  assumes  so  wide-spread  and  rapidly-spreading  a 
tendency.  Perhaps  it  may  be  possible  to  have  some  more  direct  super- 
\'ision  of  the  schools  of  our  towns  than  hitherto,  but  I  think  it  is  not  right 
that  either  the  educational  authorities  should  rely  solely  on  the  public 
health  authorities  or  expect  their  officers  to  do  all  the  work  in  connection 
with  schools  just  as  part  of  their  ordinary  duties ;  if  they  do,  I  can  only 
say  that  the  responsibilities  will  in  time  become  almost  intolerable.  I 
fully  recognise  that  educative  work  in  this  direction  is  most  necessary. 
To  train  teachers  and  children  in  the  first  principles  of  health  is  an  all- 
important  duty,  and  of  national  importance.  To  help  in  moulding  and 
training  new  useful  citizens  for  the  age  to  come  is  one  of  the  duties  of 
a  municipality.  You  cannot  expect  people  to  become  healthy  or  to  begin 
to  think  intelligently  on  hygienic  matters  until  they  are  trained  in  the 
rudiments  from  their  earliest  years,  but  I  think  that  in  this  direction  many 
of  the  citizens  of  this  borough  do  in  their  thoughts  postulate  an  ideal  of 
what  health  is  or  what  it  ought  to  be  and  may  become  in  the  future.  We 
have  in  this  town  a  very  strong  blending  of  active  temperance  workers 
and  to  that  class,  more  perhaps  than  to  any  other  in  the  community,  must 
be  given  the  credit  for  moral  and  mental  understanding  of  this  great  per- 
fection. The  town  as  a  whole  ought  to  award  to  them  its  thanks  for 
striving  to  build  up  a  mass  of  sound  healthy  public  opinion.  I  am  one  of 
those  whose  ideal  of  health  is  not  confined  to  the  physical  plane  only. 
The  moral  and  mental  aspects  of  this  problem  are  equally  important.  It 
is  in  these  respects  that  I  may  claim  that  our  municipality  has  not  been 
wanting. 

Water  Supply. 

The  quality  and  quantity  of  a  public  water  supply  of  a  health  resort 

is  perhaps  the  most  important  item.     What  an  evolution  we  have  seen  in 

Bournemouth  in  thirty-two  years !     When  I  became  the  Health  Adviser 

to  the  Governing  Body  this  was  one  of  those  public  matters  to  which 

I  gave  most  particular  attention.     At  that  time  the  Bournemouth  Gas 

and   Water   Company   had   acquired  the  very  valuable  right  to  supply 

Bournemouth   with   water.      The   works   in  those  early  days  were  very 
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limited,  and  when  contrasted  with  the  extensive  and  up-to-date  conditions 
of  their  property  of  to-day,  will  give  you  some  idea  of  the  growth  of 
Bournemouth.  The  Company  quickly  recognised  that  their  best  interests 
were  identical  with  those  of  the  town,  and  that  if  they  wished  to  retain  the 
confidence  of  the  people  they  must  spend  niioney  freely.  In  the  early  days 
the  water  was  obtained  from  the  Bourne  and  Kinson  brooks,  supplemented 
by  some  very  pure  springs  close  to  the  works.  The  water  from  these  two 
brooks,  which  ran  through  a  peaty  district,  often  became  coloured  by  the 
peat.  The  filtering  area  was  too  limited,  and  the  area  of  the  ground  at 
the  works  was  far  too  small.  They  sunk  a  large  and  expensive  deep  well. 
This  well  passed  through  a  stratum  which  unfortunately  gave  an  unplea- 
sant twang  and  an  aluminous  taste  to  the  water,  and  was  thus  unsuited 
to  a  town  like  Bournemouth.  Money  was  spent  lavishly ;  expensive  engines 
were  put  in,  etc.,  but  it  was  not  good  enough,  and  the  work  was  soon 
abandoned.  The  company  then  bought  land  and  a  mill  at  Longham,  seven 
or  eight  miles  from  the  town,  tapped  a  large  quantity  of  water  but  a  few- 
feet  under  ground  which  was  on  its  way  to  the  river  bed,  and  the  water 
was  pumped  to  the  extensive  filtering  beds  at  Alderney.  They  were  still, 
however,  not  quite  satisfied.  A  geological  expert  and  engineers  advised 
them  to  tap  the  chalk  just  to  the  north  of  the  town  of  Wirnbome.  They 
sunk  a  deep  well  and  drove  adits  into  the  chalk,  and  fortunately  succeeded 
in  obtaining  an  almost  unlimited  quantity  of  the  purest,  clearest  and 
most  excellent  water.  This  made  a  splendid  addition  to  their  already 
extensive  supply.  In  addition  to  these  works  they  have  quite  recently 
laid  down  an  up-to-date  softening  plant,  in  compliance  with  a  request 
made  by  the  Council  under  the  provisions  of  the  Act  of  1896.  The 
water-mains  are  placed  in  nearly  every  road  in  the  County  Borough 
area,  with  the  exception  of  one  or  two  small  portions  of  the  Winton  and 
Moordown  districts  lately  taken  into  the  Borough.  The  water  is  sub- 
mitted ever}^  month  to  a  searching  analytical  and  bacteriological  examina- 
tion, and  generally  the  result  is  most  satisfactory.  I  have  no  confidence 
in  simply  an  analytical  examination  of  a  public  water  supply.  Daring  the 
whole  of  my  experience  as  medical  officer  of  health  of  Bournemouth  I 
have  never  known  a  single  case  of  illness  which  could  be  said  to  have 
been  caused  by  the  public  water  supply.  I  am  pleased  to  bear  my 
testimony  to  this  fact. 

We  have  never  been  short  of  water,  and  never  stinted  in  the  quantity 
of  our  supply,  and  I  believe  that  for  many  years  to  come  the  quantity 
of  water  will  be  sufficient,  even  if  the  population  gets  over  100,000. 
The  water  is  supplied  to  houses  through  iron  pipes  into  galvanized  iron 
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cisterns,  and  very  many  houses  have  provided  a  draw  pipe  from  the  main. 
This  I  always  advise.  In  the  very  early  days  there  might  have  been  a 
necessity  for  using  some  method  of  domestic  filtration,  but  this  is  now  no 
longer  necessary,  and  I  and  the  sanitary  inspectors  always  advise  that  a 
draw-off  tap  from  the  main  should  be  affixed.  To  pass  water  through  a 
mediam  in  which  may  be  retained  the  impurities,  the  dust,  and  vegetable 
dibris  which  undergoes  decomposition,  and  to  think  that  you  have  thereby 
improved  the  safety  and  quality  of  drinking  water  is  unreasonable  and 
may  be  disastrous. 

Government. 

Bournemouth   since    1890    has   been    under   the   wider    government 

of  a  Mayor  and  Town  Council.      Previous  to  that  it  was  governed  by 

a  Board  of   Commissioners,  under  whom   1  served   for   nearly   twenty 

years.      Compared  with  the  numbers  of  the  present  governing  body,  they 

were  small,  but  I  am  sure  it  will  be  agreed  that  the  borough,  as  it  now 

18,  is  an  incontrovertible  evidence  of    the  value  of   the  Commissioners' 

worL    They  recognised  in  those  early  days  that  Bournemouth  must  be 

advanced  as  a  health  resort,  and  that  every  effort  must  be  made  to  secure 

the  safety  of  its  inhabitants  and  visitors.     They  had  in  Mr.  James  Druitt, 

their  town  clerk,  Mr.  Christopher  Creeke,  and  Mr.  Andrews,  their  engineer 

and  surveyor,  gentlemen  who  did  not  fail  in  their  efforts  to  secure  this 

end.    It  is  due  to  these  old  servants  of  the  town,  as  also  to  the  present  able 

and  skilled  borough  engineer  and  his  able  coadjutors,  that  the  borough  is  so 

well  drained,  and  its  roads  and  footways  so  perfect.  Time  after  time  has  the 

borough  enlarged  its  area,  and  the  hard  work  of  keeping  up  the  status  of 

the  town  has  been  never-ending.     Our  latest  extension,  the  inclusion  of 

Pokesdown,  Southbourne,  Winton,  and  Moordown  has,  perhaps,  entailed 

more  active  supervision  and  care  than  any,  but  these  districts  have  been 

immensely  improved,  and  their  sanitary  conditions  may  now  be  considered 

as  worthy  adjuncts  to  the  County  Borough  of  Bournemouth. 

Drainage, 
They  are   all   provided  with  a  splendid   system  of  public   sewerage, 
quite  up-to-date,  not  only  in  perfection  of  construction,  but  also  in  all 
those  adjuncts  which  go  to  make  up  a  perfect  system  of  public  sewerage. 
Our  automatic  flushing  chambers,  sea-water  flushing  valves,  road  gullies, 
and  system  of   sewer  ventilation  cannot  be  improved  upon.      There  are 
F    no  dead  ends.     All  is  ventilated  in  sections  by  high  wrought  iron  shafts 
trapped  in  sections  where  gradients  are  steep,  and  flushed  by  salt  water 
mains  with  flushing  valves  fed  from  tanks  of  25,000  gallons  capacity,  in 
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the  highest  portion  of  the  borough,  and  any  particular  portion  of  our 
system  of  sewers  can  be  adequately  flushed  by  sea  water  charged  with 
appropriate  disinfectants.  This  is,  of  course,  of  great  importance  in 
controlling  and  obviating  risks  from  any  of  the  sewers.  Four  flushers  are 
regularly  employed  for  this  work.  They  at  once  detect  if  there  is  any 
defect  or  stoppage  in  any  portion  of  the  system,  the  borough  engineer 
is  at  once  apprised  of  the  fact  and  the  remedies  are  applied  forthwith.  In 
addition  to  this  surface  water  sewers  are  arranged  to  flush  the  system.  A 
special  form  of  road  catchpit,  with  double  water  seal,  has  supplanted 
the  old  system  of  large  earthenware  pot  gullies  which  were  found  ao 
often  to  become  cracked  by  the  heavy  traflic,  to  leak,  and  become 
offensive.  It  is  rare  indeed  that  in  Bournemouth  anyone  will  ever 
notice  an  objectionable  smell  from  these  gullies.  We  invite  any  rate- 
payer, should  a  gully  become  offensive,  to  report  to  the  sanitary  office 
on  a  postcard,  when  the  remedy  is  at  once  supplied. 

Roads  and  Footpaths. 

The  roads  and  footpaths  of  Bournemouth  may  be  contrasted  with  those 
of  any  well-ordered  town  in  the  kingdom.  The  cleanliness  of  the  surface, 
the  freedom  from  dust,  even  under  motor-car  traffic,  cannot  be  complained 
of.  But  on  this  matter  you  will  be  able  to  see  for  yourselves  in  your 
drive  round  a  portion  of  the  town.  It  is  not  everyone  who  knows 
how  to  make  a  good  road,  but  by  the  ability  of  the  late  Mr.  Andi^ws, 
as  well  as  that  of  our  present  engineer,  this  perfection  in  our  roads 
is  well  maintained. 

Gardens. 

Our  public  gardens  are  very  extensive,  and  every  effort  is  made  to 
make  them  as  beautiful  as  possible  by  Mr.  Stevenson,  the  head  gardener. 
Every  year  these  gardens  seem  to  me  to  be  more  beautiful  than  before, 
and  they  are  a  perpetual  delight  and  enjoyment  to  our  visitors. 

Parks. 

r  

In  respect  of  parks  Bournemouth  is  well  provided.  The  acreage  of 
these  and  the  public  gardens  is  almost  one-tenth  of  the  area  of  the 
borough.  There  are  the  Mfeyrick  Park,  Queen's  Park,  and  King's  Park. 
That  they  contribute  enormously  to  our  health  interests  is  of  course 
evident.  They  afford  many  facilities  for  physical  enjoyment  such  as  golf, 
bowls,  cricket,  football,  lawn-tennis,  and  croquet ;  also  enjoyment  for  the 
children,  and  this  latter  is  perhaps  one  of  the  most  important  of  alL     We 
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do  take  care  of  our  children  population.     Our  infant  mortality  over  a  long 
series  of  years  has  been  one  of  the  lowest  in  the  country. 

Pine  Trees. 

What  would   Bournemouth  be   without   its   pine  trees?    It  is    true 

they  are  subjected  to  numberless  vicissitudes,  but  in  spite  of  all  adverse 

influences  the  Borough  is  rich  in  the  pine  family — Piiius  sylvestria^  Pinus 

ausiriaea^  Pinna  insignisy  Araucaria^  are  the  particular  kinds  which  flourish 

here.      The  authorities  are  fully  alive  to  the  importance  of  keeping  up 

this  feature  of  the  town.      Many,  of  course,  necessarily  have  to  be  cut 

down   for   building   purposes,   but  at  all   points   over   which   the   Town 

Council  have  authority  thousands  of  trees  are  being  and  have  been  planted 

to  supply  the  loss.     I  take  this  opportunity  of  giving  you  my  opinion  of 

the  value  of  these  kind  of  trees.     In  the  winter  they  act  as  a  natural 

wind  screen,  and  aseptic  respirator.     From  the  peculiar  nature  of  their 

foliage  this  can  be  readily  understood.     To  maintain  these  features  for  the 

benefit  of  our  successors  seems  to  me  to  be  wise  policy,  and  the  best  legacy 

which  we  as  a  town  can  spend  our  energies  on  now.     It  is  in  the  spring 

and  summer  that  we  reap  from  them  the  greatest  advantages.    For  it  is 

then  that  the  peculiar  pinus  odour  is  most  noticeable.    It  permeates  the 

woods  and  neighbourhood,   and  contributes   in   no   small   degree  to   the 

hetlth-giving  influence  of  our  climate. 

Climate  in  Summer. 

Our  summer  climate  must  be  experienced  for  a  course  of  years,  and 
compared  with  that  of  other  towns  where  such  trees  do  not  exist,  before 
a  complete    understandmg  can  be  obtained.      They  help  to  explain   the 
reason  why  the  summer  coolness  of  our  town  is  so  refreshing  and  bearable 
when  compared  with  many  other  towns  and  seaside  resorts.     It  is  very 
difficult  to  make  clear  to  many  people   who   resort  here  in  the  winter 
months  that  in  the  summer  season  it  is  not  hot  here.     This  is  one  of  the 
popular  delusions  bearing  on  our  summer  climate  that  we  have  to  con- 
tend with.    It  is  an  erroneous  idea  so  fixed  in  many  minds  that  I  feel 
hopeless  sometimes  of   convincing   them    that  my   contention    is    right. 
Beyond  the  shade  and  verdant  colour  of  our  sun*oundings  this  coolness 
in  the  summer  time  is  assisted  by  the  absence  of  glare  from  white  roads, 
white  terraces  of  houses,  and  white  cliffs.     The  prevailing  colours  in  the 
borough  are  the  browns  and  greens,  the  neutral  tints  of  nature.     It  is 
to  the  general  prevalence  of  these  colours,  and  the  absence  of  the  glaring 
ones,  that  our  comfort  in  the  summer  is  due. 
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Housing. 

The  inhabitants  of  Bournemoath  are  all  housed  in  good  substantial 
houses,  well  built  under  the  most  stringent  by-laws,  and  the  sanitary  con- 
struction of  these  houses  is  good.  It  is  the  rarest  thing  possible  in  our 
borough  to  have  a  case  of  enteric  fever  caused  by  an  insanitary  house. 
I  may  say  that  for  the  past  twenty  years  this  has  not  occurred.  Cases 
of  this  complaint  are  exceedingly  few,  and  the  fons  et  origo  mali  when 
followed  up  are  found  to  be  rarely  due  to  an  insanitary  house.  The  causes 
of  this  complaint  are  generally  found  to  be  without  the  borough  boundaries. 

I  would  say  here  to  other  municipalities  that  if  they  want  to  make 
their  towns  healthy,  the  most  important  consideration  is  to  make  every 
house  throughout  the  district  sanitary,  safe,  and  habitable.  There  is  no 
aspect  of  municipal  hygiene  which  has  been  more  strenuously  striven  for 
than  this.  Many  years  ago  I  inaugurated  a  system  of  sanitary  certificates 
for  houses  and  hotels.  This  has  always  been  appreciated  by  our  visiting 
population,  as  well  as  by  many  of  the  residents,  and  people  have  been 
educated  gradually  and  continuously  to  appreciate  its  advantages  to  them- 
selves and  their  families.  In  respect  of  houses  of  a  certain  value  a  fee  is 
paid,  and  now  brings  in  annually  a  very  handsome  amount.  Last  year 
it  was  over  £240.  The  conditions  required  to  obtain  this  certificate  can 
be  seen  in  this  book  of  directions.  All  houses  built  in  the  borough  have 
to  be  built  in  accordance  with  the  model  by-laws,  but  in  respect  of  houses 
requiring  our  sanitary  certificates,  we  do  not  give  them  unless  special 
regulations,  not  contained  in  the  by-laws,  are  complied  with.  I  allude 
more  particularly  to  the  quality  and  perfectness  of  the  sanitary  fittings. 
In  the  selling  or  letting  of  a  house  this  certificate  affords  a  very  helpful 
means  of  assurance  to  the  purchaser  or  hirer  of  its  sanitary  perfection. 
That  it  has  contributed  to  our  reputation  as  a  health  resort  goes  without 
saying;  and  that  it  has  helped  in  maintaining  health  and  preventing 
disease  is  admitted  by  all. 

New  Buildings. 

In  respect  of  every  new  house,  plans  have  to  be  submitted  to  the 
Building  Committee.  I  may  claim  that  in  this  borough  generally  there  is 
but  little  conflict  with  architects,  builders,  or  house  speculators.  In  this, 
as  in  numerous  other  respects,  the  people  have  become  educated  and 
appreciative  of  right  sanitary  conditions.  In  the  sanitary  government  of 
this  town,  the  authorities  avail  themselves  of  all  those  Public  Health  Acts 
and  Enactments  which  have  been  so  frequently  and  persistently  agitated  for 
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in  the  Parliament  of  our  country.     There  is  here  no  failure  to  appreciate 
that  the  safety  of  the  people  is  the  highest  duty. 

Infectious  Diseases. 

Our  methods  when   dealing  with  infectious   disease   are  as   follows. 
Immediately  on  receipt  of  notification  the  case  is  isolated  at  our  Sanitary 
Hospital.     In  a  town  like  Bournemouth  the  methods  of  removal  have  to 
be,  perhaps,  somewhat  different  from  those  adopted  in  some  other  towns. 
The  ambulances  are  as  much  like  private  carriages  as  is  possible,  and  you 
may  pass  one  in  the  street  without  distinguishing  it.      Then,  again,  we 
must  oblige  hotel  proprietors,  lodging-house  keepers,  and  tradesmen,  by 
not  moving  the  case  in  the  busiest  part  of  the  day.     The  ambulance  is 
always  sent  out  with  a  trained  nurse  and  certain  medical  necessaries,  hot- 
water  tins,  etc.     No  case  of  enteric  is  moved  without  the  consent  of  the 
medical  notifier.     We  have  two  ambulances,  and  these  are  fumigated  and 
purified  after  each  case.      They  run  on  indiarubber  tyres  of   the  best 
quality.     The  ambulances  are  usually  horsed  by  the  Fire  Brigade.     This 
insures  careful  driving  and  helps  to  exercise  the  brigade  horses.     The 
average  stay  in  the  hospital  for  scarlet  fever  cases  is  something  over  six 
weeks,  and  for  cases  of  diphtheria  until  repeated  investigation  of  swabs 
has  proved  that  the  patient  is  free  from  the  specific  germ.     These  two 
diseases  are  kept  in  separate  pavilions,  and  special  nurses  attend  to  them. 
We  have  a  capital  staff  of  nurses,  as  also  a  most  efficient  matron ;  and 
porter,  public    disinfector,   and   gardener.      The   establishment   of    this 
hospital  in  1886  was  one  of  the  best  things  the  sanitary  authorities  ever 
completed,  and  its  value  in  controlling  infectious  disease  is  most  apparent. 
The  sanitary  condition  of  all  houses  from  which  infectious  diseases  have 
been  removed  is  thoroughly  examined,  including  the  drainage  and  water 
snpply  arrangements.     If  any  defects  are  found,  a  notice  is  served  on  the 
tenant  or  owner.     Very  rarely  is  there  failure  to  comply  with  the  notice 
sent,  but  in  such  a  case  a  formal  notice  is  issued  by  order  of  the  Sanitary 
Committee,  and  it  is  but  rarely  that  we  have  to  resort  to  any  punitive 
measures,  or  to  take  legal  steps  to  compel.     The  people  recognise  that 
the  suggestions  made  are  for  their  good,  and  they  proceed  to  do  the  work. 
The  public  disinfector  visits  the  house  as  soon  after  the  removal  of  the 
patient  as  possible,  and  he  carries  out  the  ordinary  methods  of  fumigation, 
usually  by  formalin  or  sulphurous  acid  gas,  and  the  house  or  room  is 
opened  the  following  morning.     Notice  is  sent  to  the  school  authorities  if 
the  patient  be  a  child  attending  one  of  the  day  schools  in  the  town,  and 
children  from  the  same  house  are  prevented  from  attending  school  until 
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such  time  as  is  safe.  At  our  public  disinfecting  station  we  have  one  of 
the  Washington  Lyon's  high-pressure  steam  disinfectors,  and  all  infected 
articles  are  passed  through  it.  Two  vans,  lined  with  zinc,  are  also  used, 
one  to  remove  infected  articles,  and  tiie  other  for  their  return.  No  charge 
is  made  for  this  work. 

In  a  health  resort  the  supervision  of  the  food  supplies  is  important, 
and  in  my  opinion  can  only  be  carried  out  eflSciently  by  an  officer  whose 
experience  qualifies  him  for  such  w^ork.  Scientific  adulteration  of  various 
articles  of  food  is  now  being  carried  out  in  such  a  way  that  even  public 
analysts  cannot  definitely  prove  the  article  to  be  adulterated.  Especially 
is  this  so  with  butter.  In  Bournemouth  we  have  an  officer  whose  duties 
embrace  the  supervision  of  all  dairies,  cowsheds,  etc.,  and  the  inspection 
of  all  food  supplies,  ice  cream  stores,  and  slaughter-houses,  and  who  act« 
as  inspector  imder  the  Food  and  Drugs  Act. 

Dairies,  Cowsheds,  and  Milkshops. 

These  places  necessarily  take  a  foremost  place  in  the  duties  of  any 
health  administration.  The  contamination  to  which  milk  is  liable,  both  at 
farm  and  dairv'^,  is  a  matter  which  requires  careful  attention.  But  in  rural 
districts  where  cowsheds  are  generally  situated,  it  is  a  well  known  fact 
that  the  supervision  of  the  dairy  farms  and  cowsheds  by  the  rural  authori- 
ties is  practically  nil.  This  should  not  be;  but  what  remedy  have  we? 
We  cannot  authoritatively  inspect  places  outside  our  authorities'  boun- 
daries. We  can  only  carry  out  the  provisions  of  the  Dairy  and  Cowsheds 
Orders  within  our  own  boundaries,  and  do  what  we  can  to  make  things 
right  at  home  before  going  abroad. 

In  Bournemouth  our  food  inspector  not  only  looks  after  our  local 
dairies,  etc.,  but  also  by  taking  samples  of  milk  delivered  by  the  farmers 
to  the  dairymen,  and  having  them  examined  bacteriologically,  finds  out 
whether  the  milk  is  clean  and  pure,  or,  in  other  words,  free  from  disease 
germs,  or  whether  due  precautions  have  been  taken  by  the  farmer 
regarding  cleanliness,  etc.  When  samples  are  reported  by  the  bacteri- 
ologist to  be  abnormal,  or  to  contain  matters  which  are  foreign  to  pure 
milk,  the  inspector  either  writes  warning  letters  to  the  farmer  or  \'isits 
the  farm  from  which  the  milk  came,  thus  securing  an  opportunity  of 
noting  the  sanitary  condition  of  the  place.  He  then  considers  whether 
the  authoritv  of  the  district  should  have  its  attention  drawn  to  the 
premises,  with  the  view  of  sanitarj-  improvements  being  made. 

The  proportion  of  cream  is  generally  the  point  looked  to  by  the  pur- 
chaser, but  it  is  a  duty  in  a  health  resort  to  see  that  not  only  the  quality 
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is  good,  but  that  the  milk  is  pure,  free  from  germs  of  disease  and  putre- 
faction, and  from  other  elements  foreign  to  pure  milk.  There  are  in 
health  resorts  generally  a  number  of  invalids  and  young  children  whose 
staple  food  is  milk,  as  both  invalids  and  children  would  be  extremely  liable 
to  gastric  disorders.  I  think  it  is  incumbent,  therefore,  to  make  sure  that 
the  milk  supply  is  not  only  rich  but  pure,  but  that  no  preservative  such 
as  boric  acid  can  be  added  to  milk. 

Sectiox  3,  1878,  Food  and  Drugs  Act. 

The  inspection  of  the  food  supplies  of  a  health  resort  is  also  important. 

An  inspector  should  know  the  quality  of  all  goods  sold  in  his  district  by 

frequent  inspections,  and  especially  of  such  places  as  pie  and  sausage 

factories,  ice-cream  stores,  fried  fish  shops,  and  the  vendors  of  shell  fish. 

The  frequent  inspection  of  private  slaughter-houses  is  also  important,  and 

should  include  the  inspection  of  animals  and  :neat,  and  for  the  enforcement 

of  the  by-laws  in  regard  to  such  places.     In  Bournemouth,  I  am  sorry  to 

say,  we  have  not  yet  a  public  abattoir  where  the  animals  might  be  killed, 

dressed,  and  kept  in  the  best  sanitary  surroundings,  and  where  all  carcases 

of  pigs,   sheep,   and   oxen,   which    have    been   slaughtered   outside    our 

Borough,  should  be  brought  for  inspection. 

Food  axd  Drugs  Acts. 

Begarding  the  work  under  these  Acts,  I  think  the  most  important, 

from  a  health  standpoint,  is  the  work  which  the  inspector  carries  out  in 

procuring  samples  of  articles  which  may  contain  preservatives  or  metals 

in  excess,  or  may  be  injurious  to  health.     It  is  in  such  matters  that  an 

efficient  inspector  can  show  his  value  in  procuring  such  articles  as  peas, 

polonies,  sausages,  jams,  non-alcoholic  drinks,  etc.,  all  of  which  are  very 

liable  to  contain  boric  or  salicylic  acid,  and  cream  of  tartar,  and  tartaric 

acid,  lemonade,   and  other   powders   which   often   contain    lead.      Then 

preserved  peas  have  to  be  watched  for  copper  sulphate.     All  such  articles 

are  very    liable    to    cause    injurious    effects   to    the    consumer,  if   they 

contain   a  preservative   or  a  metal,    but  it  is  these  very  articles  which 

are  so  extensively  used  by  the  visitor  and  holiday-maker  in  health  resorts. 

By  the  purchasing  of  such  articles  at  intervals  a  great  improvement  can 

be  brought  about,  more  care  being  exercised  in  the  manufacture  of  the 

articles  once  a  warning  letter  has  been  sent,  or  a  prosecution  taken  place. 

To   mention  only  one  article,   fresh  sausages,  the  samples  purchased  in 

1905  show  a  great  reduction  in  the  amount  of  boric  acid  used  from  the 

samples  taken  in  1 903,  and  in  some  shops  the  use  of  boric  acid  has  been 

discontinued  since  the  1903  warning  was  given. 
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Disposal  of  the  Dead. 

The  right  disposal  of  the  dead  is  not  yet  in  a  satisfactory  condition^ 
and  although  our  subsoil  of  gravel  and  sand  is  favourable  for  the  ordinary 
method,  the  much  more  sanitary  method  by  cremation  is  not  yet  es- 
tablished. I  have  for  many  years  been  strongly  advocating  this  method, 
and  if  we  still  wish  to  be  quite  in  the  forefront  of  towns  with  a  reputation, 
it  must  be  adopted,  and  the  sooner  the  better.  One  notices  that  public 
opinion  is  decidedly  moving  in  this  direction. 

Bacteriology. 
I  venture  to  assert  that  thfa  prosperity  of  Bournemouth  and  its  fore- 
most position  as  a  health  resort,  is  due  in  no  small  measure  to  the 
organisation,  energy,  and  progressive  policy  of  its  Municipal  Sanitary 
Department.  As  practical  sanitarians  we  are  ever  ready  to  make  use  of 
any  scientific  discovery,  or  hygienic  advance  that  may  be  beneficial  to  the 
health  and  welfare  of  our  community.  The  science  of  bacteriology  may 
be  taken  as  a  conspicuous  example.  During  recent  years  bacteriology  has 
done  great  service  (1)  in  clearing  up  the  obscure  nature  of  certain  diseases 
(2)  in  showing  how  these  diseases  may  be  spread,  controlled,  and  exter- 
minated, and  (3)  in  establishing  many  facts  of  vital  importance  to  the 
pioneers  of  preventive  medicine,  &c.,  &c.  This  Municipality  was  amongst 
the  first  to  recognise  the  value  of  bacteriological  investigations,  and  for 
the  past  seven  years  bacteriological  work  has  been  systematically  and 
thoroughly  carried  out  in  the  Borough.  I  may  mention  that  during  the 
past  year  no  less  than  449  bacteriological  examinations  were  made.  They 
included : — 

(a)  Milk  samples,  re  tuberculosis,  excess  of  bacteria,  etc. 

(b)  Throat  swabs  from  diphtheric  patients,  and  cases  of  doubtful 

throat  disorders. 

(c)  Blood,  re  enteric,  malaria,  anthrax,  etc. 
{d)  Oysters,  re  enteric,  and  sewage  pollution. 

{e)  Ice  creams,  re  sundry  bacterial  contaminations  etc. 

In  all  that  concerns  this  branch  of  science,  as  applied  to  public  health, 
we  claim  to  be  well  up  to  date,  and  fully  prepared  for  all  emergencies. 

In  the  very  early  days  we  had  only  one  inspector ;  to-day  we  have  a 
public  analyst,  a  bacteriologist,  and  seven  inspectors  (six  permanent  and 
one  temporary),  also  an  inspector  under  the  Food  and  Drugs  Acts;  two 
clerks  in  the  office,  four  flushers,  four  drain  testers,  and  other  necessary 
helpers. 
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Alderman  Beale  (Bournemouth)  said  Dr.  Nunn  had  put  before  them  a  very 
exhauBtive  paper.  He  was  not  sure  that  they  deserved  to  be  so  lauded,  but  it 
bad  always  been  the  aim  of  the  borough  to  keep  the  town  up  to  a  high  sanitary 
point.  The  important  question  of  cremation  had  lately  been  before  thera  in  a 
severe  form,  and  although  the  committee  had  agreed  that  it  was  necessary  in 
some  future  time,  they  recognised  that  they  had  to  study  economy  and  consider 
£act8  as  to  cost,  that  now  prevented  them  doing  as  they  wished. 

Dr.  J.  Groves  (Isle  of  Wight)  said  that  what  struck  him  chiefly  was  that 
the  bulk  of  the  paper  referred  to  what  every  citizen  had  a  perfect  right  to  expect 
whether  he  were  in  a  health  resort  or  any  other  place.  But  the  administrators 
in  a  health  resort  had  to  provide  something  beyond  what  other  towns  had  to ; 
an  environment  which  would  take  their  nervous  and  physically  sick  visitors  out 
of  themselves,  indeed,  anything  and  everything  which  was  likely  to  help  them 
forward.  Visitors,  too,  often  brought  with  them  the  germs  of  infectious 
disease,  and  so  whilst  everything  possible  was  done  for  such  visitors,  an  eye 
uiust  be  kept  on  them  in  order  to  prevent  the  spread  of  disease.  Everybody 
had  a  right  to  demand  the  sanitary  conditions  which  the  law  prescribed,  but 
in  a  health  resort  something  more  was  required ;  and  the  sentiments  of  hospi- 
tality and  of  honour  obliged  them  to  do  for  their  visitors  perhaps  what  they 
did  not  do  for  themselves.  In  a  properly  administered  place,  they  ought  to 
have  a  water  supply  absolutely  above  suspicion.  They  ought  not  to  trust  to 
chemical  or  bacteriological  tests,  the  only  true  test  being  the  sanitary  test, 
which  insured  the  impossibility  of  the  water  becoming  contaminated.  Turning 
to  Dr.  Nunn's  remarks  about  the  training  of  children  in  hygiene,  the  speaker 
said  the  training  of  the  teacher  came  first,  for  the  teachers  in  the  public  ele- 
mentary schools  of  the  country  were  as  ignorant  as  they  could  be  about  the 
laws  of  health,  and  we  could  not  advance  in  education  until  we  had  trained 
men  and  women  to  teach.  They  should  go  to  Japan  or  Germany  for  standards 
of  what  they  should  do  in  respect  of  vaccination  and  other  things.  In 
England  we  ran  after  spectres  all  the  time.  He  was  glad  that  at  Bourne- 
mouth they  had  got  over  the  great  trouble  of  motor  dust  which  was  afflicting 
the  whole  country,  and  was  so  dangerous  where  there  were  phthisical 
patients.  They  had  apparently  done  everything  they  could  to  keep  their  houses 
wholesome,  according  to  Dr.  Nunn,  but  one  thing  he  could  not  understand  was 
the  granting  of  sanitary  certificates.  It  ought  not  to  be  necessary  to  grant  a 
sanitary  certificate  to  any  house,  it  being  the  business  of  the  authority  to  see 
that  every  house  was  sanitary,  and  that  they  had  a  sufficient  number  of  inspectors 
to  do  the  inspecting  work.  And  yet  Dr.  Nunn  told  them  that  the  Bournemouth 
authority  took  .£250  for  those  certificates.  Then  they  were  told  of  charges  for 
disinfecting  houses.  Did  they  really  mean  to  say  that  they  charged  anybody 
who  had  the  misfortune  of  sickness  in  his  house?  The  community  had  to  pay 
for  their  protection,  not  the  individual.    He  observed  that  notices  were  sent  by 
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the  sanitary  department  to  tbe  school  authorities  ;  but  surely  the  school  authori- 
ties had  their  attendance  officer,  who  ought  to  give  information  where  there  was 
the  sUghtest  suspicion  of  a  child  suflfering  from  any  infectious  disease  ?  With 
regard  to  milk  supply,  it  'was  certain  the  sanitary  authority  ought  to  have  some 
sort  of  control  over  the  milk  from  almost  before  it  left  the  cow  until  it  was  in 
the  mouth  of  the  consumer.  Milk  was  collected  in  a  most  scandalous  manner 
both  in  town  and  country,  and  if  the  people  saw  the  milk  collected,  the  majority 
of  them  would  not  drink  it. 

Db.  Barclay  (Weymouth)  said  in  sanitary  administration,  whether  in  a  health 
resort  or  any  other  place,  they  must  strive  for  the  ideal ;  and,  as  the  education  of 
the  great  mass  of  the  adult  population  was  most  difficult  to  achieve,  they  must 
educate  the  young  in  the  principles  of  hygiene,  i}er8onal  and  domestic,  and 
sanitary  administration.  It  was  true  that  the  teachers  were  not  at  present 
thoroughly  competent  to  give  this  theoretical  instruction,  and  in  the  emergency 
some  authorities  had  appointed  education  medical  officers,  who  had  started  taking 
some  steps  in  the  instruction  of  the  public.  The  Weymouth  Council  had 
appointed  him  and  his  predecessor  education  medical  officers,  and  within  the 
last  few  months  had  placed  the  school  attendance  officer  under  the  direction 
of  the  medical  officer  of  health,  by  which  means  the  sanitary  authority  had  a 
grip  from  the  origin  of  those  diseases  that  originated  in  schools  and  spread 
by  schools.  With  regard  to  water  supply,  the  speaker  strongly  favoured 
municipalisation  wherever  possible  as  calculated  to  ensure  the  best  results,  and 
said  he  agreed  that  there  should  be  no  necessity  for  water  analyses,  if  the  source 
of  the  supply  was  beyond  doubt,  which  it  would  never  be  with  a  company.  It 
was  only  a  municipality  that  could  afford  to  buy  up  farms,  houses,  and  every- 
thing else  within  the  watershed,  and  make  sure  that  the  source  was  beyond  the 
possibiUty  of  contamination.  There  would  be  no  necessity  then  for  examina- 
tions, or  for  those  abominations,  household  filters,  but  they  would  have  the  water 
clear  from  its  source.  The  speaker  expressed  his  disapproval  of  the  tall  shafts, 
which  pour  pollution  out  into  the  air ;  and,  he  emphasised  the  seriousness  of 
the  dust  problem,  and  said  the  man  who  invented  a  cure  for  dust  ought  to 
make  his  fortune.  With  regard  to  overcrowding.  Dr.  Barclay  pointed  out  that 
the  question  was  of  the  greatest  importance  in  a  health  resort,  where  during 
the  season  the  visitors  were  trebled  or  quadrupled,  and  said  the  ideal  they  should 
strive  for  was  that  every  house  let  in  lodgings  should  be  subject  to  inspection. 
Whilst  in  Lancashire  health  resorts,  he  had  known  bath-rooms  used  for  months 
as  bedrooms,  whilst  servants  had  month  after  month  slept  in  the  scullery.  He 
knew  that  not  as  an  official  but  as  a  visitor,  and  such  things  ought  not  to  b^>. 
With  respect  to  new  buildings.  Dr.  Barclay  mentioned  that  at  Weymouth  the 
sanitary  authority  had  granted  his  request  that  the  plans  of  all  new  buildings, 
besides  being  passed  by  the  surveyor  and  building  inspector,  should  be  submitted 
to  him  as  medical  officer  before  they  went  to  the  committee ;  and  described  the 
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Dairies  and  Cowsheds  Order  as  an  absolute  dead  letter  in  the  majority  of  the 
rural  districts. 

Db.  Q-.  M.  HiBoys  (Bournemouth)  said  he  was  glad  the  Bournemouth  Cor- 
poration had  secured  the  softening  of  the  water,  and  mentioned  that  he  was 
instnimental  in  getting  the  clause  inserted  in  the  Act  of  Parliament  which  gave 
the  Corporation  power  to  call  upon  the  Water  Company  to  soften  the  water. 
He  did  not  agree  with  previous  speakers  as  to  the  non-necessity  for  analyses 
or  examination  of  water  supposing  the  supply  was  municipally  owned,  simply 
because  the  source  was  known  to  be  pure.  He  hoped  the  establishment  of  a 
municipal  slaughter-house  in  Bournemouth  would  be  only  a  matter  of  time. 
With  regard  to  vacccination,  it  was  either  right  or  wrong,  and  if  right  it  should 
be  thoroughly  enforced. 

Db.  Johnson  Smyth  (Bournemouth)  spoke  about  the  dangers  of  dust  dis- 
Beroination  in  promoting  all  kinds  of  throat  and  chest  diseases,  and  described 
the  means  whereby  in  Bournemouth  they  had  reduced  the  dangers  to  a 
minimum.  As  regarded  the  question  of  Sunday  repose,  he  said  he  was  not 
a  very  keen  Sabbatarian.  Bournemouth  was  a  town  where  men  who  lived 
stranuous  lives  came  spent  and  worn,  and  they  found  in  Bournemouth  just 
the  lest  they  needed.  They  found  Sunday  repose,  and  an  environment  and 
other  conditions  which  contributed  to  the  unbending  of  the  bow.  And  a 
health  resort  that  could  supply  that  to  those  who  sought  repose  and  rest  was 
to  be  proud  of.  If  they  began  to  make  Bournemouth  like  Blackpool  or  Paris 
they  would  lower  the  standard  and  value  of  their  health  resort,  and  would  regret 
it  most  thoroughly. 

Mb.  Hbnby  Nbwlyx,  J.P.  (Bournemouth),  on  the  subject  of  water  supply, 

said  in  all  his  experience  as  a  public  caterer  he  had  never  heard  a  single  reflection 

on  the  water  supply  previous  to  the  softening  process.     He  was  not  a  chemist, 

and  could  not  tell  what  the  benefit  of  the  softening  would  be.     He  only  hoped 

it  would  do  what  was  anticipated — the  ratepayers,  in  any  case,  would  have  to 

pay  for  it. 

Dn.  Aldebson,  J.P.  (Bournemouth),  spoke  strongly  on  the  granting  of 
vaccination  exemption  certificates,  and  said  that  a  woman  applied  for  one,  and 
got  it,  at  a  place  not  far  from  Bournemouth.  He  was  on  the  Bench,  and  asked 
her  :  "  Are  you  sure  you  are  doing  right  in  haWng  this  certificate  1  **  She  did 
not  take  the  certificate,  but  had  the  child  vaccinated.  On  his  mentioning  this 
to  one  of  his  colleagues  on  the  Bench,  he  replied :  "  You  exceeded  your  duty, 
and  if  you  do  it  again  I  shall  say  something  different."  These  certificates, 
he  said,  were  granted  by  people  who  knew  nothing  about  the  subject,  only  for 
the  sake  of  doing  a  kindness,  and  thus  rendered  the  Vaccination  Act  futile. 
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Councillor  Hawkes  (Bournemouth)  said,  as  a  member  both  of  the  sanitary 
and  the  building  committee  be  had  been  struck  by  an  anomaly  in  practice  at 
Bournemouth,  which  seemed  without  justification.  A  person  might  erect 
a  house,  and  on  completion  secure  the  certificate  of  the  building  inspector  that 
it  bad  been  erected  in  compliance  with  the  by-laws  (the  drainage  system 
would  have  been  tested  and  the  sanitary  fittings  approved)  yet  possibly  within 
six  months  from  this  satisfactory  completion  the  owner,  desiring  a  certificate 
by  the  medical  officer  of  health  that  the  house  complied  with  his  standard  of 
sanitation,  might  first  be  required  to  replace  the  fittings  by  other  makers,  and 
otherwise  expend  monies  to  a  very  considerable  amount.  These  different 
standards  should  cease,  and  both  building  and  sanitary  regulations  be  brought 
into  accord.  On  the  building  committee  he  had  noticed  that  plans  for  new 
houses  usually  provided  the  living  rooms  of  good  height  in  residential  houses, 
and  that  they  were  to  be  well  ventilated,  and  to  be  finished  on  sound  hygienic 
principles,  but  the  kitchen,  scullery  and  offices,  where  health  dangers  lurked, 
received  scant  attention,  considered  from  this  standpoint.  In  his  view  the 
scullery  especially  should  be  built  with  walls  of  glazed  brick,  floors  tiled  or 
smooth  faced  cement,  and  ceiling  of  impervious  material.  No  shelving  or  other 
fixtures  should  be  attached  close  up  to  the  walls,  and  the  former  should  be  made 
of  movable  battens  with  intervening  spaces  between  the  parts.  In  fact,  it 
should  be  possible  in  a  scullery  to  clean  with  a  hose  pipe. 
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NOTES   FBOM    THE    BEPOBTS   OF   THE 
MEDICAL  OFFICEBS  OF  HEALTH. 


Eztncts  from  the  Report  of  the  Medical  Officer  of  Health  for  the  West  Riding  County 
Coanctl  for  1804,  James  Robert  Kaye,  m.b.,  cm.  d.p.h..  f.c.s. 

THE  MZDWIVES  REGISTRATION  ACT  OF  1902. 

The  Midwives  Act  of  1902  has  introduced  an  entirely  new  branch  of  work, 
and  one  which  is  full  of  possibilities  in  its  bearing  on  infant  mortality  and 
kindred  problems.    The  West  Biding  Sanitary  Committee  becomes  the  Local 
Soperrising  Authority  for  the  whole   of   the  Administrative   County,  and  is 
charged  with  the  supervision  of  the  practice  of  midwives  within  that  extensive 
area.     The  total  number  of  enrolled  mid\iives  resident  in  the  Administrative 
Comity  is  1088.     Of  these  972  or  89*3  per  cent,  have  been  admitted  to  the  roll 
on  the  ground  of  having,  for  one  year  previous  to  the  passing  of  this  Act,  been 
mhonafide  practice  as  midwives.     This  qualification  afPords  very  little  proof  of 
adequate  knowledge  and  skill,  and  it  is  a  fact  that  quite  a  number  are  illiterates. 
Xevertheless,  the  services  of  untrained  midwives  are  at  present  indispensable, 
and  it  will  be  a  work  requiring  a  great  deal  of  time  and  no  little  tact  and 
patience  to  bring  this  body  of  women  into  line  with  the  Rules  and  Regulations 
issued  by  the  Central  Midwives  Board.     These  rules  provide  the  basis  on  which 
the  County  Council's  work  of  supervision  has  to  rest,  and  therefore  the  first 
essential  is  that  they  should  be  thoroughly  understood  by  the  midwives.     During 
1904  a  copy  of  the  rules  was  supplied  gratis  to  every  woman  who  gave  notice  of 
her  intention  to  practise  in  the  West  Riding ;  and  I  have  endeavoured  on  all 
possible  occasions  to  elucidate  and  simplify  their  meaning.     The  necessity  for 
this  becomes  apparent  when  it  is  stated  that  in  order  to  draw  a  midwife's 
attention  to  her  duty  in  regard  to  a  feeble  premature  child,  for  instance,  one  has 
to  refer  her  to  "/Sec.  E,  Rule  17  c,  (77.)  (6),"  and  when  she  gets  there  she  has  to 
go  back  some  400  words  to  find  the  key  which  makes  sense  of  the  regulation  and 
which  tells  her  that  in  such  cases  she  must  decline  to  attend  alone  and  must 
advise  that  a  doctor  be  sent  for.     The  Committee  has  recently  made  provision 
which  will  enable  the  Health  Department  to  undertake  the  visitation  of  midwives 
in  a  more  systematic  manner  than  has  hitherto  been  possible,  and  in  that  way  I 
hope  not  only  to  supervise  the  literal  carrying  out  of  the  Statutory  Rules,  but 
also  to  implanty  where  needed,  some  little  enlightenment  on  the  care  of  parturient 
women  and  infants,  and  the  importance  of  proper  feeding,  clothing,  and  cleanli- 
ness.    1  have  not  yet  found  it  necessary  to  formally  report  any  midwife  for  a 


•^06       Notes  from  Reports  of  Medical  Officers  of  Health. 

breach  of  the  rules,  because  all  such  as  have  been  noted  so  far  have  been  mere 
technical  omissions  or  delays  due  to  lack  of  thorough  acquaintance  with  the  new 
rules,  which  in  many  points  require  personal  explanation.    The  following  records 
for  1904  are  necessarily  meagre,  seeing  that  the  great  majority  of  the  midwi?e8 
delayed  their  registration  as  long  as  possible  and  did  not  come  on  to  the  roll 
until  April,  1905. 
Notifications  oflntention  to  Practise  received  during  1904    . .  . .   176* 

Sending  for  Medical  Aid  by  Midwife  . .  . .  . .        6 

Death  of  Mother  or  Child       . .  . .  . .  . .       3 

Still  Births        . .  . .  . .  . .  . .  . .       8 

*  The  present  figure  is  now  dose  upon  600. 


ENTERIC    FEVER. 

This  disease  was  notified  to  the  extent  of  1,225  cases  during  1904, 
compared  with  1,210  in  the  previous  year,  the  number  of  deaths  being  237  in 
1904  and  195  in  1903.  There  was  no  special  prevalence  of  the  disease  until  the 
month  of  September  when  a  serious  epidemic  occurred  at  Denaby  Main  and  New 
Couisborough  in  the  Doncaster  Rural  District,  and  in  October  there  were  also 
local  prevalences  at  Batley  and  Rothwell.  The  outbreak  at  Denaby  Main  and 
New  Conisborough  was  investigated  at  the  time  by  the  Local  Medical  Officer  of 
Health  and  myself,  and  also  became  the  subject  of  an  exhaustive  enquiry  by 
Dr.  Farrar  for  the  Local  Grovernment  Board.  The  water  supply  and  milk  supply 
were,  after  careful  scrutiny,  exonerated  from  any  share  in  the  mischief,  and  the 
conclusion  arrived  at  was  that  the  privy  middens  of  the  locality  had  become 
infected  by  the  excreta  of  patients  being  deposited  therein  before  the  nature  of 
the  disease  was  recognised.  It  is  well  known  that  the  typhoid  infection  can 
retain  its  virulence  in  such  surroundings  and  is  capable  of  being  carried  in 
various  w^ays  to  the  adjoining  houses — possibly  by  being  deposited  on  food  by 
the  hosts  of  flies  which  breed  on  these  middens  and  seek  their  food  in  the  houses 

A  very  similar  story  is  told  in  the  Rothwell  report  by  Dr.  Stevenson  as 
follows : — "  One  of  the  first  cases  notified  was  being  treated  in  the  kitchen  where 
the  food  was  cooked  and  the  meals  taken.  The  privy  ashpit  used  by  this  family  and 
into  which  the  excreta  from  the  patient  was  emptied,  was  situated  in  a  yard 
surrounded  by  dwelling-houses  and  distant  from  them  only  a  few  feet,  and  was 
used  by  all  the  people  living  in  the  yard.  The  patient  was  being  nursed  and 
attended  to  by  members  of  the  household  and  neighbours.  No  fewer  than  23 
cases  out  of  the  44  notified  were  directly  traceable  to  the  cases  above  mentioned. 
The  epidemic  was  of  a  very  malignant  type,  and  several  families  had  become 
infected  before  any  sanitary  precautions  had  been  taken.  Immediately  after 
notification  nearly  all  the  patients  were  removed  to  the  Isolation  Hospital  and 
every  means  taken  to  prevent  the  spread  of  the  disease,  and  the  result  was  that 
the  epidemic  was  confined  to  the  centres  originally  involved." 
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SCHOOLS. 

The  close  connection  between  the  health  of  the  school  community  and  that 
of  A  district  generally  is  too  obvious  to  need  pointing  out,  but  the  problem  of  the 
hygienic  control  of  schools  is  a  most  difficult  one,  which  is  frequently  commented 
on  in  the  reports  under  review.  Becord  is  made  of  the  special  closure  of  270 
schools  in  the  West  Biding,  on  account  of  infectious  sickness  during  1904,  and 
it  is  added  that  this  measure  has  not  always  proved  effective.  Dr.  White,  of 
Bodworth,  remarks  that,  '*  schools  afford  exceptional  facilities  for  spreading 
infectious  diseases.  In  no  other  circumstances  do  children  sit  side  by  side  for 
six  hours  a  day,  and  five  days  a  week  in  a  closed  room,  the  air  vitiated  and 
infected  by  emanations  from  inmates  possibly  convalescent  from  infectious  disease, 
and  by  catching  discharges  from  ears,  nose  and  throat,  the  scholars  directly 
spreading  the  germs  of  disease  by  coughing  and  sneezing,  or  by  exchanging  slates, 
handkerchiefs,  pencils  and  knives." 

In  discussing  the  question  of  the  admission  of  children  to  public  elementary 

sdiools  at  the  age  of  three  years,  Dr.  Mackenzie  writes  in  his  Altofts  report : — 

**  Although  there  is  a  good  deal  of  measles  after  the  age  of  five  years,  we  know 

that  the  incidence  of  attacks  is  highest  during  the  third,  fourth  and  fifth  year 

of  life,  and  nearly  all  the  mortality  is  under  five  years  (all  the  deaths  in  Altofits 

daring  the  year  were  under  five),  so  that  if  a  child  got  safely  past  the  age  of  five, 

tiiere  is  strength  enough  to  enable  it,  as  a  rule,  to  pass  safely  through  measles 

when  attacked.     Infants  under  five  years  are  encouraged  by  the  Education  Acts 

to  attend  school,  as  a  G-ovemment  Grant  is  paid  for  them,  and  the  great  majority 

of  mothers  are  only  too  pleased  to  get  them  out  of  the  way  at  home,  while 

teachers  are  encouraged  to  unnaturally  cram  these  poor  children.     It  is  a  law  of 

nature  that  organisms  which  bloom  early,  suffer  from  deficient  vitality  and  fade 

early,  and  yet  our  Education  laws  ignore  this,  children  are  unnaturally  forced, 

and  the  result  will  be  mental  and  physical  degeneration.     When  measles  breaks 

ont  the  early  symptoms  are  those  of  a  common  cold,  they  are  overlooked,  the 

sufferers  go  to  school  where  others  contract  the  disease,  and  go  home  to  sicken, 

and  too  often  to  die." 

Dr.  Sproull,  in  the  Luddendenfoot  report,  says  : — "  It  looks  as  if  the  Infants' 
BefKutments  of  schools  are  being  turned  into  nurseries,  considering  the  tender 
age  at  which  some  children  are  sent  there  ;  yet,  if  the  mother  dares  to  keep  the 
child  from  school,  owing  to  a  slight  ailment,  or  unfavourable  weather,  she  is 
quickly  called  upon  to  state  her  reasons,  or  provide  a  medical  certificate." 

Dr.  Scatterty,  of  Keighley,  writes  on  the  same  subject  as  follows  : — "  It  may 
be  objected  that  children  of  three  and  five  years  of  age  are  better  in  school  than 
running  wild  in  the  streets  or  tumbling  over  each  other  in  crowded  dwellings. 
In  reply,  we  note  that  90  children  under  ^\e  died  in  three  months  from  infection 
contracted  in  the  school,  whereas  the  older  children  were  practically  exempt. 
Even  if  the  epidemic  was  exceptionally  severe,  our  duty  as  a  Sanitary  Authority 
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should  rather  be  to  prevent  the  overcrowding  referred  to,  and  provide  spaces 
where  children  may  enjoy  out  of  doors  the  fresh  air  and  freedom  which  they 
cannot  get  in  any  school  in  the  land,  and  where,  if  they  must  be  taught,  they 
could  have  lessons  on  nasal  breathing,  health  exercises,  <&c.,  to  fit  them  for  the 
indoor  school  life  that  is  to  foUow.  Now  that  the  State  has  united  in  holy  bonds 
the  Sanitary  and  the  Education  Authority,  let  us  not  in  our  schools  divorce  the 
Sana  inena  from  the  sana  corpora  of  our  children.  I  have  no  hesitation  in  saying 
that  personally,  and  as  your  Medical  Officer  of  Health,  I  should  be  satisfied  if 
the  first  and  only  lesson  learned  by  children  during  their  first  year  of  school  life 
was  the  new  commandment  *  Thou  shalt  be  clean,  and  shalt  breathe  through  thy 
nostrils.'  *' 


EztractB  from  the  Beport  of  the  Medical  Officer  of  Health  for  the  Metropolitan  Borough 

of  Stuke  Newington  for  1904, 
Henry  Kenwood,  m.b.,  l.r.c.p.,  d.ph.,  p.c.s. 

W.C.    ACCOMMODATION    IN     TENEMENT     HOUSES. 

The  requirement  of  the  bye-law  made  by  the  London  County  Council  under 
the  Public  Health  (London)  Act  of  1891,  that  water-closet  accommodation  must 
be  provided  in  the  proportion  of  one  water-closet  to  every  twelve  persons,  is  by 
no  means  an  easy  one  to  enforce  in  all  cases.  Conditions  of  tenancy  vary  so 
frequently  in  these  houses,  that  it  is  often  difficult  and  unreasonable  to  enforce 
the  bye-law.  What  is  really  required  is  a  bye-law  i*equiring  that  in  all  cases 
where  more  than  two  families  are  housed  under  one  roof  there  should  be  more 
than  one  water-closet,  and  there  should  be  provided  a  separate  sink  and  a 
separate  draw-off  tap  for  drinking-water  for  each  family  so  housed. 

MEASLES    AND    EDUCATION. 

Measles  is  most  fatal  at  about  three  or  four  years  of  age,  and  every  year 
during  which  one  can  postpone  the  attack  is  very  much  in  &vour  of  the  child. 
The  loss  to  education  would  be  practically  nil.  A  child  under  five  is  certainly 
too  young  to  benefit  from  almost  any  conceivable  scheme  of  education.  The 
lai^  amount  of  money  spent  on  the  so-called  '^  education  "  of  babies  under  five 
in  elementary  schools  could  be  put  to  a  far  better  purpose  by  applying  it  to  the 
needs  of  higher  education  and  the  periodical  medical  examination  of  the  scholars. 
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THE  rapid  growth  of  the  large  towns  during  the  last  fifty  years  has 
indirectly  resulted  in  the  establishment  of  an  enormous  industry 
in  providing  the  inhabitants  of  these  towns  with  milk.  Prior  to  18G0, 
the  milk  trade,  as  it  is  known  to-day,  was  not  in  existence.  Each  com- 
munity depended  for  its  milk  upon  the  cows  in  its  immediate  vicinity, 
but  with  the  establishment  of  railways  it  not  only  became  possible  but 
necessary  for  the  urban  districts  to  obtain  their  milk  from  a  distance. 
The  purity  of  the  milk  supplied  in  the  urban  districts  to-day  depends, 
therefore,  upon  the  manner  in  which  rural  authorities  at  a  distance  enforce 
the  law. 

From  time  to  time  outbreaks  of  scarlet  fever,  diphtheria,  and  enteric 

fever  have  occurred,  owing  to  infective  material  having  gained  access  to 

milk  at  a  distance  from  the  localities  affected.     It  is  on  this  account  that 

Clause  4  was  inserted  in  the  Infectious  Diseases  Prevention  Act,  enabling 

the  officers  of  one  authority  to  inspect  the  dairies  >vithin  the  district  of 

another,  and  under  certain  conditions  to  cause  the  dairyman  to  appear 

before  the  authority  to  show  cause  why  an  order  should  not  be  made 

j>reventing  him  from  supplying  milk  within  their  district. 

Similar  power  has  also  been  obtained  by  a  large  number  of  corpora- 
tionSj  enabling  them  to  obtain  samples  of  milk  from  any  particular  cow 
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outside  their  district  where  their  medical  officer  has  reported  that  he  is  of 
opinion  that  such  milk  is  likely  to  cause  tuberculosis.  Three  or  four 
weeks  must  elapse,  however,  between  the  taking  of  samples  and  the  resolts 
of  the  bacteriological  examinations,  by  which  time  it  frequently  happens 
that  the  cow  yielding  the  milk  has  been  sold. 

Again,  as  Houston,  Delepine,  Newman  and  others  have  proved,  excretal 
organisms  and  dirt  are  usually  present  in  milk  as  supplied  in  the  large 
towns. 

It  is  evident  that,  under  existing  circumstances,  the  public  is 
inadequately  protected,  and  various  proposals  for  the  more  effective 
control  of  the  milk  supply  have  from  time  to  time  been  made. 

Bacterial  standards  of  purity  have  been  advocated ;  for  instance,  that 
no  tubercle  bacilli  should  be  present,  nor  excretal  organisms  in  a  definite 
quantity.  It  has  also  been  suggested  that  there  should  be  a  numerical 
standard  for  all  bacteria  in  milk. 

Except  as  regards  tubercle  bacilli,  the  enforcement  of  such  standards 
is  impracticable,  and  even  if  adopted,  in  spite  of  the  enormous  attendant 
difficulties,  would  be  useless  for  dealing  with  such  an  infection  as  scarlet 
fever. 

Some  are  boldly  advocating  the  municipalization  of  the  milk  supplies, 
while  others  are  adopting  a  policy  of  despair,  and  insist  that  all  milk  must 
be  boiled,  or  at  any  rate,  pasteurized.  Several  corporations  have  instituted 
sterilized  milk  depots,  and  it  has  recently  been  urged  that  this  course  is  not 
sufficient,  but  that  the  local  authority  should  also  own  the  cows,  and  it  will 
probably  not  be  long  before  owning  the  farms  also  will  have  its  champions. 

No  less  an  authority  than  Sir  Douglas  Powell  writes : — 

^'  There  can  be  no  doubt  that  scientifieaUy  conducted  dairy  farms,  on  a 
large  scale  with  urban  depots  for  the  reception  and  dispensing  of  pure  milk 
in  clean  bottles  at  a  fair  price  to  the  poor,  would  pay,  and  would  be  a  most 
laudable  employment  of  the  municipal  enterprise  that  is  often  devoted  to 
matters  of  much  less  urgent  public  interest  and  importance." 

The  ratepayers  of  Liverpool  are  finding  as  much  as  £2,000  a  year  out 
of  the  rates  for  providing  sterilized  milk  for  the  children  of  Liverpool. 
We  are  not  suggesting  that  this  is  unnecessary  or  inadvisable.  It  is  a 
short  cut,  but  it  does  not  go  to  the  root  of  the  matter. 

As  far  as  tubercle  in  milk  is  concerned  powers  should  be  obtwied  to 
prevent  the  sale  of  cows  certified  by  a  veterinary  surgeon  as  under 
suspicion.  When  the  bacteriological  test  shows  the  suspicion  to  be 
proved  the  cow  should  be  branded,  fed  up,  and  only  sold  for  slaughter. 

Leaving  the  question  of  tuberculosis  and  devoting  our  attention 
exclusively  to  the  question  of  the  provision  of  a  clean  milk  supply,  this 
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paper  endeavours  to  point  out  what  is  believed  to  be  a  practical  and 
moderate  course:  one  which  will  enable  the  consumers  in  the  big  towns  to 
feel  assured  that  every  reasonable  precaution  is  taken  against  the 
contamination  of  the  milk,  and  at  the  same  time  the  conditions  imposed 
upon  the  producer  are  not  beyond  what  he  can  be  expected  to  comply 
with  without  reducing  his  margin  of  profit. 

Milk,  as  it  is  secreted  in  the  udder  of  the  cow,  is  a  sterile  fluid.  It  may 
be  contaminated  by  the  fore-milk  remaining  in  tlie  teats  of  the  cow,  and 
it  is  liable  to  contamination  at  any  moment  during  its  passage  from  the 
cow  until  it  reaches  the  consumer. 

A  dairy  is  usually  associated  in  the  public  mind  with  all  that  is  clean, 
cool,  and  spotless ;  but  to  those  who  have  been  trained  in  asepticism, 
whether  as  bacteriologists  or  medical  men,  it  is  palpably  impossible  to 
procure,  under  present  conditions,  an  aseptic  fluid  in  a  cowshed.  The 
cowsheds  as  a  rule  have  insufficient  light.  The  cows  are  not  groomed. 
Their  udders  are  rarely  washed,  and  it  is  seldom  that  you  hear  of  the  hair 
being  cut  from  them.  The  most  casual  observer  must  have  noticed  the 
dirt  which  is  frequently  to  be  seen  at  the  bottom  of  a  milk  jug. 

"  To  watch  the  milking  of  cows  is  to  watch  a  process  of  unscientific 
inoculation  of  a  pure  (or  almost  pure)  medium  with  unknown  quantities  of 
unspecified  germs  ....  Whoever  knows  the  meaning  of  aseptic 
surgery  must  feel  his  blood  run  cold  when  lie  watches,  even  in  imagination, 
the  thousand  chances  of  germ  inoculation.  From  cow  to  cow  the  milker 
goes,  taking  with  her  or  him  the  stale  epithelium  of  the  last  cow,  the 
particles  of  dirt  caught  from  the  floor,  the  hairs,  the  dust,  and  the  germs 
that  adhere  to  them  ....  Everywhere  throughout  the  whole  process 
of  milking,  the  perishable  superbly  nutrient  liquid  receives  its  repeated 
sowings  of  germinal  and  non-germinal  dirt.  And  this  in  good  dairies. 
What  must  it  be  where  cows  are  never  groomed,  where  hands  are  only  by 
accident,  if  at  all,  washed,  where*  heads  are  only  occasionally  cleaned,  where 
spittings  (tobacco  or  other)  are  not  infrequent." 

The  foregoing  is  a  quotation  from  the  medical  member  of  the  Local 
Government  Board  of  Scotland,  Dr.  Mackenzie. 

Any  attempt  to  alter  the  present  condition  of  affairs  would  seem 
hopeless,  if  it  were  not  a  fact  that  in  other  countries  less  conservative  than 
ours,  things  are  not  in  the  same  lamentable  condition. 

The  question  of  the  origin  of  the  bacterial  impurities  in  milk  which 

give  rise  to  infantile  diarrhoea,  has  been  made  the  subject  of  careful 

investigations,  but  there  is  no  general  agreement  on  the  point.     We  are 

of  opinion  that  infection  takes   place   at   the   farm   during  the  winter 

months,  and  in  transit  to  the  dairyman's,  and  in  the  consumers'  houses 

during  the  summer. 
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An  investigation  recently  made  by  us  as  to  the  condition  in  which 
milk  was  delivered  from  farms  to  a  large  wholesale  dealer  when  the  cows 
were  up  and  when  they  were  out  at  grass  confirms  this  view.  The  farms 
supplying  milk  were  selected  farms,  where  more  than  the  average  standard 
of  cleanliness  was  complied  with,  the  farms  being  inspected  at  least  once  a 
fortnight,  and  the  milk  supplied  being  systematically  analyzed.  Altogether 
the  milk,  from  twenty  different  farms  was  examined.  The  quantity  of  dirt 
which  was  arrested  on  a  fine  gauze,  100  strands  to  the  inch,  was  estimated. 
That  the  straining  was  only  such  as  would  have  been  possible  for  the 
farmer  himself  to  have  carried  out  will  be  evident  from  the  fact  that  it 
took  place  at  the  rate  of  a  gallon  in  two  seconds.  The  dirt  which  came 
from  78  gallons  of  milk  supplied  by  one  farmer  we  have  kept  between  two 
plates  of  glass.  It  consists  of  the  hair  of  cows,  particles  of  dung,  flies, 
straw  and  hay,  starch  from  some  cereal,  and  in  this  instance,  a  snail  and  a 
woodlouse.  One  sample  contained  caseous  material^  which  might  be 
caseous  pus^  but  this  we  do  not  vouch  for.  The  average  proportion  of 
dirt  worked  out  as  four  times  as  much  in  the  winter  when  the  cows  are 
kept  up,  as  in  the  summer  when  they  are  out  at  grass.  This  solid  residue 
upon  chemical  analysis  yielded  only  10  per  cent,  of  mineral  matter, 
showing  that  the  dirt  was  almost  entirely  of  organic  origin.  These 
conclusions  are  based  upon  the  examination  of  over  1,100  gallons  of  milk. 

If  milk  supplied  to  a  large  dealer,  who  has  an  efficient  inspecting  staff, 
and  who  systematically  submits  the  milk  to  analysis,  is  of  the  character 
shown,  what  can  the  milk  be  which  is  supplied  by  the  small  dealer  in  the 
slums  of  our  large  towns  ? 

The  question  arises,  What  can  be  done  to  remedy  the  present  state  of 
affairs  ? 

In  the  first  place,  dealing  with  the  farm  buildings,  the  Dairies,  Cow- 
sheds, and  Milkshops  Orders  should  l)e  systematically  enforced.  Where  a 
district  council  refuses  to  enforce  these  orders,  the  countv  council  should 
be  em])owered  to  step  in  and  enforce  them  at  the  expense  of  the  district 
council.  But  the  orders  require  strengthening  by  making  it  compulsorj' 
for  milk  to  be  strained  through  a  standard  strainer,  and  an  offence  for  it 
to  contain  visible  dirt. 

Reform  all  along  the  line  is  required,  and  the  first  condition  which 
calls  for  drastic  treatment  is  the  removal  of  the  manure  heap  from  the 
centre  of  the  farmyard,  where  it  is  frequently  in  close  proximity  to  a 
surface  well.  If  the  farm  is  an  old  one,  and  it  is  impossible  to  move  the 
manure  pit,  it  should  be  at  any  rate  raile<l  off.      The  manure  should  be 
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removed  from  the  cowshed  after  milking  in  the  morning,  and  at  least  an 
hour  before  milkhig  in  the  evening. 

The  provision  of  a  proper  place  for  the  milker  to  wash  his  hands,  with 
a  supply  of  clean  towels,  a  washable  overall,  and  cap  should  be  obligatory, 
and  these  should  be  washed  once  a  week. 

The  cows  should  be  taken  from  the  cowshed  and  groomed  each  day. 
To  groom  the  cow  in  the  cowshed  would  be  to  make  things  worse  than 
they  are  at  present. 

At  the  opening  of  the  Yoxall  Co-operative  Dairy  Company,  Lord 
Barton  called  attention  to  the  necessity  for  cleanliness  both  in  the  factory 
and  in  connection  with  the  housing  of  the  cows,  because  "  this  was  one  of 
the  greatest  elements  to  success."  This  was  done  in  Scotland  to  a  very 
great  extent,  where,  said  Lord  Burton,  the  people  groomed  their  cows  and 
kept  them  in  as  good  condition  as  their  horses. 

Why  a  horse  should  be  groomed  and  sponged  down,  while  a  cow  should 
be  allowed  to  remain  caked  up  in  its  own  dung,  is  incomprehensible. 
When  once  the  cows  are  clean,  it  would  not  be  difficult  to  keep  them  so. 
All  hairs  about  the  udders  likely  to  become  covered  with  dirt  should  be 
cut  off,  and  the  udders  cleaned  before  milking. 

There  is  a  clause  in  the  milk  contracts  of  the  Manchester  Corpora- 
tion that  the  udders  of  the  cows  shall  be  carefully  cleansed  before  milking, 
and  this  condition  should  be  universal  in  all  milk  contracts. 

Finally,  the  milk  should  be  strained  through  an  efficient  strainer  of 
fine  gauze,  covered  with  Mull  muslin  with  120  fibres  to  the  lineal  inch,  or  a 
disc  of  cotton  wool  as  used  in  the  Ulax  strainer.  The  wire  strainer  to  be 
of  practical  use  must  have  at  least  100  strands  to  the  inch,  and  the  area 
must  be  sufficiently  large  to  permit  of  a  gallon  being  filtered  in  a  quarter 
»f  a  minute.  The  strainer  should  be  used  in  connection  with  the  refrigera- 
tor so  that  straining  may  take  place  at  the  same  time  as  refrigeration. 
The  milk  shoidd  be  cooled  down  to  56°  F. 

The  authors  of  this  paper  were  instructed  by  the  Derbyshire  County 
Council  to  report  upon  the  various  milk  strainers  on  the  market,  with  a 
new  of  making  a  recommendation  to  the  Derbyshire  farmers.    A  difficulty 
was  experienced  at  the  outset  owing  to  there  being  no  apparatus  for  test- 
ing the  efficiency  of  strainers.    They  were  compelled  to  devise  an  apparatus 
which  they  now  show.     Tested  with  this  apparatus  it  is  clear  that  no 
gauze  strainer  alone  is  sufficient. 

The  results  of  tests  of  milk  before  and  after  going  through  the  follow- 
ing strainers  are  given : — 
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1.  The  ordinary  wire  strainers  on  the  market. 

2.  A  special  strainer  of  fine  gauze,  100  strands  to  the  inch. 

3.  The  same  with  an  addition  of  a  layer  of  Mull  muslin  120 

fibres  to  the  lineal  inch. 

4.  The  Ulax  strainer,  and  other  filters  using  cotton  wool. 

5.  Ordinary  filter  paper. 

It  was  found  that  filter  paper  was  absolutely  too  slow,  and  in  addition 
arrested  a  large  proportion  of  the  cream,  and  that  the  Ulax  strainer  was 
the  next  slowest.  We  are  of  opinion,  however,  that  the  rate  of  filtration 
with  this  filter  can  be  easily  increased  by  having  a  coarse  gauze  half  an 
inch  above  the  layer  of  cotton  wool  to  arrest  the  coarser  suspended  matters. 
The  fine  gauze  covered  with  Mull  muslin,  filtered  a  litre  in  five  seconds, 
through  an  area  of  4*9  inches,  so  that  by  increasing  this  area  it  is  evident 
that  a  practicable  filter  can  be  made.  The  ordinary  strainers  on  the 
market  filter  at  an  even  greater  rate,  but  allow  the  dirt  to  pass. 

We  venture  to  suggest  that  milk  strainers  should  be  stamped  by  the 
County  Councils  and  County  Borough  Councils,  just  as  weights  and 
measures  are,  and  that  no  strainer  should  be  allowed  on  the  market  which 
permits  dirt  to  go  through,  which  can  be  arrested  on  a  standard  strainer 
of  gauze  100  strands  to  the  inch,  covered  with  a  layer  of  muslin  of  120 
fibres  to  the  inch. 

To  prove  whether  milk  had  been  passed  through  such  a  strainer,  it 
would  merely  be  necessary  to  test  it  on  a  standard  apparatus,  such  as  we 
have  devised.  The  dirt  which  was  collected  could  be  taken  into  Court, 
and  whether  the  magistrates  convicted  or  not  would  be  left  entirely  to 
their  discretion.  The  apparatus  which  we  show  enables  the  whole  of  the 
dirt  to  be  collected  on  a  white  surface,  so  that  the  quantity  can  be 
estimated  if  necessary,  the  number  of  particles  counted,  its  nature 
investigated  in  detail,  and  the  deposit  preserved  for  future  reference  and 
comparison. 

Prevention  is  better  than  cure,  and  it  is  obvious  that  milk,  treated  as 
indicated  above,  would  contain  much  less  original  contamination,  than 
under  the  present  conditions.  The  importance  of  this  becomes  apparent 
when  we  consider  the  rate  at  which  organisms  multiply,  and  the  fact  that 
most  organisms,  if  not  all,  must  have  some  particulate  matter  to  settle 
upon. 

As  Dr.  Newman  has  pointed  out,  organisms  comply  most  accurately 
with  Tyndall's  raft  theory ;  the  process  of  straining,  separating  the  rafts, 
would  remove  the  great  bulk  of  the  bacteria. 

Milk  collected  under   the   best   conditions   contains   a  few   thousand 
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organisms  per  cc.  If  kept  twenty-four  hours  at  55°  this  number  will 
probably  increase  six-fold.  On  the  other  hand  the  bacteria  in  the  same 
milk  if  kept  for  twenty-four  hours  at  60°  would  increase  thirty  to  sixty- 
fold.  So  important  is  the  question  of  refrigeration  that  in  New  York  for 
a  milk-dealer  to  have  milk  in  his  possession  at  a  higher  temperature  than 
40°  is  an  offence,  the  milk  being,  ipso  factOy  regarded  as  adulterated. 

The  milk  having  been  obtained  from  groomed  cows,  milked  by  clean 
milkers,  strained  through  a  proper  strainer,  and  immediately  refrigerated, 
is  put  into  the  chums  for  transmission  by  rail,  and  here  we  take  exception 
to  a  form  of  churn  which  is  too  commonly  met  with,  namely  the  chum 
with  the  funnel-shaped  neck.  This  arrangement  exposes  a  maximum 
amount  of  surface  to  the  dust  and  the  rain.  It  is  almost  necessary  for 
anyone  handling  the  churn  to  put  his  fingers  on  a  part  of  it  over  which 
the  milk  is  to  flow.  The  can,  if  full,  when  turned  on  its  side  allows  the 
milk  to  flow  on  to  the  top  of  t^he  lid,  washing  the  dirt  off  the  lid  and 
swilling  the  hand  of  the  person  rolling  the  can  along.  When  the  can  is 
put  in  the  upright  position  again,  the  milk  flows  back  into  the  can.  The 
best  type  of  lid  is  the  one  with  a  convex  surface  overlapping  the  can  so 
that  any  external  dirt  is  removed  with  the  lid. 

The  cans  should  all  be  sealed  with  the  stamp  of  the  farmer.  If  the 
railway  company  open  the  can  it  should  immediately  be  sealed  with  their 
seal,  so  that  the  milk-dealer  may  know  that  it  has  not  been  tampered  with 
by  some  unauthorised  person. 

The  railway  companies  should  be  compelled  to  provide  special  trucks 
for  the  cans.     Indeed,  where  there  is  much  milk  traffic,  the  big  companies 
such  as  the  Midland,  London  and  North  Western,  Great  Western,  do 
provide  special  trucks,  but  they  are  not  washed  with  anything  like  sufficient 
frequency.     Possibly,  owing  to  competition,  the  prices  paid  for  the  trans- 
mission are  so  low  as  not  to  permit  of  much  cleanliness,  but  this  is  a  point 
upon  which  we  ought  to  insist  upon  more  being  done.     The  milk  vans 
should  be  lime-washed  inside,  and  the  roofs  should  also  be  lime-washed,  to 
reflect  the  heat.     They  should  also  be  adequately  and  properly  ventilated. 
Cool  sheds  should  be  provided  at  the  railway  stations  where  the  milk  can 
be  stored  until  its  departure,  and  in  summer  some  means  should  be  provided 
for  refrigerating  or  keeping  the  vans  cool. 

With  regard  to  the  milk  when  it  gets  to  the  dealers,  we  find  that  some 

ci  the  larger  firms  pass  the  whole  of  the  milk  through  a  separator  and 

oentrif ogalize  it,  the  cream  and  milk  coming  over  through  one  tube.     This 

process  has  the  result  of  separating  practically  all  the  dirt,  and  under 

present  circumstances  it  appears  a  wise  precaution  for  dealers  to  take. 
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We  cannot  here  go  into  the  sources  of  contamination  in  the  houses  of 
the  consumers.  There  are,  however,  two  important  points  which  must  be 
borne  in  mind :  first,  the  epidemics  of  autumnal  diarrhcea  occur  when  the 
milk  as  delivered  from  the  farm  is  cleanest ;  secondly,  both  rich  and  poor 
parts  of  the  large  towns  are  supplied  with  milk  from  the  same  source,  yet 
only  the  poorer  parts  suffer  from  autumnal  diarrhoea. 

In  conclusion  we  wnrn  the  sanitary  authorities  of  the  large  towns  that 
if,  as  the  result  of  their  agitation,  more  stringent  conditions  are  enforced 
on  the  dairy  farmers,  they  must  support  the  farmer  in  getting  a  better 
price  for  his  milk. 


The  above  block  shows  the  Barwise  apparatus  for  estimation  of  dirt,  as 
made  by  Davis  of  Derby. 

The  cylinder,  holding  a  litre,  is  filled  from  below ;  the  sieves  we  fixed 
and  it  is  then  inverted,  the  screw  at  the  top  being  loosened  to  let  in  air. 

The  block  shows  tlie  two  sieves  taken  out,  with  the  dirt  arrested  on  the 
white  surface. 
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Db.  W.  J.  HowABTH  (Derby)  expressed  his  pleasure  that  this  question  of  a 

pure  milk  supply  had  been  introduced  by  two  officials  of  the  County  Council, 

especially  so  as  Derbyshire  was  a  dairying  county.    He  considered  that  there  was 

a  greater  probability  of  reforms  resulting  from  action  by  the  county  councils  than 

by  the  boroughs.    He  drew  attention  to  the  difficulties  which  stood  in  the  way 

of  any  very  great  advantages  being  derived  from  the  model  clauses  which  were 

obtained  by  Derby  in  the  session  of  1899  for  the  prevention  of  the  spread  of 

tuberculosis  through  the  agency  of  milk.     The  medical  officer  of  health  was  not 

empowered  to  inspect  any  farm  in  an  outside  district  until  he  had  reasonable 

grounds  for  supposing  that  the  milk  which  was  supplied  from  a  farm  was  liable 

to  cause  tuberculosis  in  persons  consuming  it.     He  could  rarely  arrive  at  such  a 

conclusion  except  by  actual  knowledge  that  the  milk  possessed  infective  qualities. 

That  necessitated  a  bacteriological  examination   of  milk  being  made,  and  as 

samples  had  to  be  taken  %vith  special  precautions,  no  doubt  was  left  in  the  milk- 

sellers  mind  as  to  the  nature  of  the  enquiry,  with  the  result  that  when  a 

positive  opinion  was  received  from  the  bacteriologist,  there  was  very  frequently 

considerable  difficulty  in  finding  the  animal  or  animals  which  had  imparted  this 

quality  to  the  milk. 

Xo  case  of  suspicious,  or  actual,  tubercle  of  the  udder  had  been  reported  to 
liim,  as  medical  officer  of  health,  since  the  clauses  came  into  operation.  He 
suggested  that  additional  executive  powers  should  be  given  to  the  county  councils 
which  would  enable  them  to  appoint  inspectors,  whose  duties,  in  part,  would  be 
to  make  systematic  visits  to  all  cowsheds  in  which  dairy  cattle  were  herded, 
l«wer  being  given  to  such  inspectors  to  exclude  from  the  supply  the  milk  of 
any  cow  which  had  a  suspicious  udder,  pending  an  examination  of  the  milk  of 
that  cow.  In  the  event  of  the  suspicion  proving  to  be  unfounded,  adequate 
'compensation  would  be  paid  for  the  exclusion  of  the  milk,  but  if  a  positive 
result  was  obtained,  the  animal  might  be  slaughtered  under  supervision,  and 
I»assed  or  not  as  the  case  might  require  for  human  consumption. 

He  also  approved  of  the  suggestion  that  in  case  of  default  by  a  rural  authority 

the  Dairies,  Cowsheds,  and  Milkshops  Orders  should  be  carried  out  by  the  county 

TOundl.     With  reference  to  filtration  of  milk,  whilst  approving  of  such  as  an 

additional  preventive,  he  thought  that  pressure  should  be  brought  to  bear  upon 

those  responsible  to  require  improvements  of  buildings,  surroundings  and  methods, 

with  the  object  of  lessening  the  possibilities  of  impurities  gaining  access,  and  that 

that  should  be  the  chief  object.     To  that  should  be  added  the  enforced  chilling 

of  milk  before  distribution.    He  suggested  that  one,  and  perhaps  the  main  reason 

why  more  farmers  did  not  at  the  present  time  chill  the  milk,  particularly  it  it 

was  only  for  local  distribution,  was  that  the  process  prevented  cream  rising  so 

easily  to  the  top  as  it  did  in  milk  that  had  not  been  chilled,  and  that  the  average 

house-wife  suspected  that  the  apparent  deficiency  of  the  creamy  layer  after 

standing  waa  due  to  the  extraction  of  cream  rather  than  to  results  of  the  chilling 

process. 
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Mb.  E.  Dommbx  (Nestle  and  Anglo-Swiss  Condensed  Milk  Co.)  said,  as  a 
stranger,  he  should  like  to  make  a  few  personal  remarks  on  the  milk  supply  to 
towns  in  this  country,  as  compared  to  those  of  a  few  continental  countries.  One 
was  surprised  at  the  huge  proportions  of  this  fresh  milk  traffic,  run  almost 
exclusively  on  mercantile  lines,  without  sufficient  attention  to  the  sanitary  and 
scientific  part  of  the  business.  To  judge  from  some  of  the  cans  employed  and 
the  state  of  railway  vans  conveying  the  milk,  it  seemed  that  too  little  precaution 
was  taken  to  ensure  the  clean  surrounding  necessary  to  the  milk.  The  railway 
rates  for  conveying  milk  for  distances  exceeding  sometimes  160  miles  wert^ 
w^ere  very  low,  and  he  was  not  sure  if  this  was  not  often  the  reason  for  railway 
companies  neglecting  the  cleanliness  of  their  milk  vans.  The  standard  size  of 
milk  cans,  seventeen  gallons,  was  not  very  satisfactory  for  cleaning  purposes 
as  they  were  too  deep  to  aUow  a  careful  hand  brushing.  They  answered  the 
purpose  of  the  railway  companies  very  well,  being  easy  to  roll  on  platforms,  but 
for  manipulation  at  the  farms  they  were  too  heavy  when  full.  The  lids  were  no 
better,  as  pointed  out  already;  they  did  not  prevent,  but  even  faciUtated  the  access 
of  dust  and  rain  into  the  cans.  The  only  rational  lid  was  the  one  overlapping 
the  top  rim  and  having  a  convex  form  to  drain  the  dust  and  rain  over  the 
outside  of  the  can. 

Db.  H.  Scubfield  (Sheffield)  agreed  with  previous  speakers  who  did  not 
consider  sterilized  milk  an  ideal  thing.  Where  possible  he  considered  the 
best  thing  to  aim  at  was  the  delivery  of  milk  from  healthy  cows  in  bottles  which 
had  been  properly  cooled  immediately  after  being  taken  from  the  cows.  Even 
with  a  supply  of  well  water  it  was  necessary  to  use  ice  in  the  hot  months  for  the 
purpose  of  securing  adequate  cooling.  The  farmers  who  supplied  the  Copen- 
hagen Milk  Company  all  had  to  keep  a  supply  of  ice,  and  each  one  had  his  ice 
house.  The  ice  house  was  filled  at  the  end  of  winter  and  the  supply  lasted 
through  the  summer.  Perhaps  the  same  could  be  done  in  England  without 
great  cost. 

In  order  to  meet  additional  expense  caused  by  cooling,  etc.,  he  thought 
more  attention  should  be  given  by  the  dairy  farmers  to  keeping  exact  records 
of  the  milk  and  butter  fat  given  by  each  cow,  and  to  the  weeding  out  of 
unprofitable  cows.  Mr.  John  Speir  of  Newton  Farm,  Glasgow,  in  a  paper 
read  before  the  Highland  and  Agricultural  Society  of  Scotland,  had  given  some 
interesting  results  of  the  work  of  the  Milk  Record  Societies  in  Scotland 
and  elsewhere.  Mr.  Speir  gave  an  example  of  a  society  in  the  case  of  which 
the  surplus  per  cow  after  paying  the  cost  of  food  was:  for  1001,  43s.  8d. ; 
1902,  71s.  9d.;  1903,  103s.  10s.  Mr.  Speir  also  gave  examples  of  herds 
where  the  value  of  the  milk  given  by  individual  cows  varied  from  over  £30  to 
under  XIO.  The  other  point  to  which  he  wished  to  refer  was  also  one  to 
which  Mr.  John  Speir  had  dravni  attention  in  a  paper  on  **  The  Best  Means  of 
Housing   Cows."      Mr.   Speir  had   pointed  out  that  if  cowsheds  are  freely 
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Tentilated  in  the  early  autumn  the  temperature  is  kept  low,  and  the  stock  will 
in  consequence  gradually  assume  a  longer  and  a  more  compact  coat  than  tbey 
had  in  summer,  and  that  with  such  animals  the  milk  does  not  shrink  to  an 
ippreciable  extent  when  the  temperature  of  the  cowsheds  is  lowered  to  40*^  F.* 
OP  even  35**  F.,  and  that  cows  kept  under  such  circumstances  are  much  less 
liable  to  chills  or  mammitis.  His  reason  for  mentioning  this  was  that  if  the 
cowsheds  were  freely  ventilated,  one  great  source  of  contamination  of  the  milk 
was  remoTed. 

Dr.  Eeid  (M.O.H.  County  of  Staffordshire  G.C.)  stated  that  in  his  opinion  so 
long  as  rural  district  councils  were  entrusted  with  the  administration  of  the  Dairies, 
Cowsheds,  and  Milkshops  Order,  there  would  be  little  chance  of  securing  whole- 
some conditions  in  the  milk  trade,  as  farmers  predominated  in  such  councils. 
The  powers  in  question  should  be  transferrtnl  to  central  authorities,  such  as 
countv  councils. 

m 

Arthuk  S.  Babham  (London)    said  the  paper,  which  had  been  read  that 

evening,  should  appeal  to  all  reasonable  men  engaged  in  the  production  of  milk, 

tnd  would,  he  trusted,  assist  in  rousing  the  dairy  farmers  of  the  district  to  the 

importance  of  the  duestion.      It  was  a  matter  which  could  not  be  shelved,  and, 

unless  their  country  friends  would  of  their  own  accord  set  their  houses  in  order 

and  enforce  reasonable  regulations,  they  would  find  that  the  authorities  of  large 

cities  would  take  it  into  their  own  liands  and  obtain  extensive  powers,  which  might 

very  probably  be  put  into  operation  in  an  unsympathic  and  onerous  manner.     The 

crying  need  was  that  the  farmers  and  their  men  might  be  educated  to  the  necessity 

of  cleanlinesss  and  care.      No  regulations  would  secure   their  co-operation  so 

effectively  as  their  own  knowledge  of  the  importances  of  the  matter.     They  had 

the  honour  of  the  presence  of  the  distinguished  Dairy  Steward  of  the  Eoyal 

Agricultural   Society  of  England,  and  he   ventured   to  suggest  to  him  that, 

at  future  shows  the  working  dairy  should  not  be  entirely  devoted  to  buttermaking, 

but  that  lectures  and  demonstrations,  calculated  to  assist  the  farmers  in  providing 

a  pure  milk  supply  should  be  given,  showing  the  ease  and  cheapness  of  such 

reasonable  precautions  as  were  necessary.     In  considering  this  matter,  it  was 

important  that  they  avoided  any  measures  which,  otherwise  desirable,  would  have 

the  effect  of    materially  advancing  the    cost   of    production.      Milk    was  the 

only  perfect  food ;  its  cheap  and  ready  supply  was  absolutely  essential  to  the 

health  of  thousands  of  infants  in  large  towns,  and  any  counsels  of  perfection 

which  entailed  much  expense  would,  if  carried  out,  defeat  the  very  object  in  \dew, 

by  restricting  the  sale  of  milk  in  the  poorer  districts. 

J.  Bbginald  Nayloh  (Derby)  said  that  his  firm  had  recently  been  employed 
in  remodelling  a  number  of  old  farms  and  bringing  the  buildings  into  line  with 
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modern  sanitary  requirements.  The  principal  points  aimed  at  were :  the  remoTal 
of  the  manure  yard  from  the  quadrangle  round  which  the  sheds  were  built,  this 
space  being  enclosed  and  covered  over,  paved  and  drained,  and  used  either  for 
young  stock  or  horses ;  the  passage-way  being  all  paved  and  drained,  so  that  the 
cows  had  clean  access  to  the  sheds.  In  the  sheds  the  floors  were  paved  with 
impen^ious  and  non-slippery  materials.  The  troughs  were  all  of  earthenware  with 
sanitary  angles  and  open  gutters  on  the  ground,  leading  all  drainage  to  traps 
outside  with  sludge  boxes,  examination  holes,  and  easy  access  to  all  parts  for 
cleansing.  He  thought  the  marl  bed  used  in  many  places  was  dirty  and  out-of- 
date.  The  ventilation  must  have  careful  attention,  with  properly  placed  inlets  and 
earthenware  extractors  on  ridge.  These  w^ere  always  in  order  and  needed  no 
painting.  He  felt  strongly  that  as  much  or  even  more  care  should  be  taken  with 
the  cows  than  was  usual  with  horses  to  keep  their  surroundings  and  standings 
clean,  and  though  at  the  present  price  given  for  milk  there  was  little  margin  for 
improving  buildings,  still  what  he  suggested  was  not  expensive,  and  ought  for 
the  public  safety  to  be  considered.  The  cows  could  learn  cleanly  habits,  and 
with  good  troughs  and  a  clean  supply  of  water  outside,  or  with  the  water  supply 
in  earthenware  channels  at  head  of  each  beast  where  water  was  plentiful,  he 
thought  that  instead  of  the  milk  being  (as  it  often  was)  a  positive  danger,  the 
udders  and  the  beasts  generally  could  be  kept  clean,  and  fear  of  harm  from  this 
source  be  considerably  reduced. 

Dr.  Philip  Boobbyer  (Nottingham)  said  that  in  public  health,  as  in  other 
matters,  it  was  necessary  in  the  first  instance  to  instruct  public  opinion,  so  as 
to  secure  a  popular  demand  for  those  things  that  were  known  to  be  good  for 
the  community.  Apart  from  all  special  efforts  like  the  present,  Derbyshire 
appeared  to  be  doing  a  very  useful  work  in  this  direction.  The  Americans  were 
ahead  of  them,  however,  in  many  things,  and  he  thought  they  had  never  demon- 
strated their  superiority  in  the  way  of  advertising  a  fact  or  series  of  facts  for  the 
instruction  of  public  opinion  better  than  in  the  recent  case  of  the  canned  meat 
scandals.  Sinclair's  book  had  done  much,  but  President  Roosevelt  had  done 
more  to  rouse  public  opinion  to  its  present  shrieking  pitch  of  protest  against  the 
abuses  of  the  trade.  The  method  was  essentially  American,  and  in  its  result, 
to  use  their  own  word,  it  was  "  immense."  Of  course  they  all  know  there  had 
been  a  great  deal  of  exaggeration  and  mis-statement  connected  with  this  business, 
and  that  many  private  axes  were  being  ground  upon  the  stone  which  the  excited 
public  were  so  industriously  turning.  The  fact  remained,  however,  that  the 
scare  was  to  some  extent  justified,  and  had  been  most  skilfully  and  effectively 
engineered.  But  to  return  to  their  mutton,  or  milk.  It  was  all  very  well  to 
proceed  temperately  and  tentatively  so  long  as  there  was  any  element  of  doubt 
about  the  course  they  were  taking,  or  the  facts  they  were  inculcating;  but 
when  the  question  involved  was  as  simple  as  whether  they  ought  or  ought  not 
to  have  cow-dung  and  all  manner  of  filth  with  their  milk,  there  could  be  no 
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doabt  about  what  ought  to  be  done :  the  only  question  was,  how  ought  they  to 
do  it  ?    About  a  year  and  a  half  ago  Dr.  McCleary ,  at  the  Medical  OflBcers  of 
Health  Society  in  London,  actually  advocated  the  municipalization  of  all  dairy 
fanns,  and  he  (Dr.  Boobbyer)  noticed  that  a  gentleman,  at  Cork,  was  now  doing 
the  same  thing.      He  was  present  when  Dr.  McCleary  read  his  paper,  and 
Tentured  to  protest  against  such  a  scheme  as  transcendental  and  Utopian,  and 
likely  from  its  extravagance  to  bring  them  into  ridicule.   He  urged  then,  and  urged 
again  now  as  an  alternative,  the  prosecution  of  a  campaign  similar  to  that  above 
referred  to,  and  similar  also  to  that  which  was  being  so  strenuously  pursued 
against  tubercle.   It  was  known  what  phenomenal  success  had  attended  the  efforts 
of  the  National  Society  for  the  Prevention  of  Tuberculosis  to  educate  public 
opinion  to   realise  the   risks  of  infection  from   tuberculosus   poison,  and  the 
superiority  of  fresh  to  foul  air  for  all  of  them.     Let  them  then  endeavour  by 
similar  action  to  press  upon  the  public  the  urgent  necessity  of  securing  cleaner 
milk  for  themselves  and  their  children.    In  his  own  city  (Nottingham)  they  wen? 
enforcing  the  provisions  of  their  local  regulations  under  the  Dairies,  Cowsheds, 
and  Milkshops  Order.     They  had  as  yet  no  Municipal  Milk  Depot,  but  there 
were  several  establishments,  conducted  on  orthodox  sanitary  lines,  for  the  sale  of 
sterilised  milk,  which  served  as  object-lessons  to  the  trade  and  the  public.     Tbey 
were  endeavouring  to  confine  the  sale  of  milk  to  persons  \\  ho  were  doing  suffi- 
cient business  to  make  it  worth  their  while  to  spend  a  little  money  in  keeping 
their  stock,  their  plant,  their  premises,  and  their  milk  in  a  reasonably  clean  and 
sanitary  condition.     Most  other  large  cities  were  doing  the  same,  but  what  was 
now  required  most*  was  similar  work  in  rural  districts,  and  he  was  inclined  to 
think  that  such  work  had  better  be  undertaken  bv  the  Local  Government  Board 
or  the  Board  of  Agriculture.     He  had  long  despaired  of  rural  district  councils, 
and  was  beginning  to  lose  hope  of  county  councils. 

The  following  also  took  part   in  the  Discussion  :     Mr.  E.  Matthews  and 
Mr.  Blackshaw. 
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IN  looking  forward  to  such  a  meeting  as  the  present,  perhaps  the  most 
obvious  reflection  that  occurs  to  the  mind  is  tjigr^  indication  which  it 
affords  of  the  progress  of  science,  which  I  take  to  mean  exact  knowledge 
of  subjects  admitting  of  exact  knowledge.  The  advances  which  have 
been  made  in  the  accurate  knowledge  of  nature  during  the  last  half 
century  have  affected  and  are  affecting  not  only  our  intellectual  but  our 
political  and  social  life  in  a  vast  variety  of  ways,  some  of  them  beneficial, 
others  of  them  to  be  deplored ;  for  the  increase  of  our  control  over  the 
powers  of  nature  which  comes  with  the  increase  of  knowledge  is  good  or 
bad  according  to  the  motives  witli  which  those  powers  are  used  and  the 
ends  towards  which  they  are  directed. 

It  would  be  of  great  interest  tx)  trace  the  effects  of  the  electric  tele- 
graph on  the  relations  of  principal  and  agent  in  trade,  on  the  functions  of 
diplomats  in  the  councils  of  nations,  on  the  spread  of  betting  throughout 
the  working  populations  of  this  country ;  to  discuss  the  influence,  not  only 
upon  international  law  and  the  rights  of  belligerents  and  neutrals,  but 
upon  the  power  and  destiny  of  nations,  of  the  new  developments  of  the 
means  of  destruction  by  sea  and  by  land ;  and,  to  come  nearer  to  the 
objects  of  this  Institute,  to  investigate  the  profound  influence  which 
bacteriology  has  had  upon  the  growth  of  medical  science  and  the  formation 
of  what  may  almost  be  called  a  new  branch  of  knowledge. 
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And  if  it  would  be  interesting  thus  to  trace  the  parts  of  human  life 
which  have  been  influenced  by  the  spread  of  science,  it  would  be  not 
less  interesting  to  notice  the  regions  of  thought  and  the  branches  of 
human  knowledge  which  remain  unaffected  by  this  advance.  For,  after 
all,  it  is  not  the  greatest  things  which  admit  of  the  most  precise  know- 
ledge and  which  are  capable  of  being  weighed  or  measured  or  seen 
through  the  microscope.  Except  to  those  whose  mental  vision  is  obscured 
by  a  too  exclusive  devotion  to  a  certain  class  of  investigations,  the  sense  of 
beauty  and  sublimity,  the  emotions  and  affections  of  the  human  soul,  the 
conception  of  duty,  "  the  thoughts  that  wander  through  eternity,"  all 
these  remain  untouched  and  untouchable  by  any  advance  in  science,  and 
we  seem  to  learn  that  the  greatest  and  not  the  least  of  things  are  those 
which  admit  of  no  exact  knowledge. 

But  from  reflections  so  discursive  as  these  I  must  recall  myself  to  the 
point  which  I  had  more  immediately  in  view,  and  must  observe  that  one  of 
the  effects  of  an  increase  in  scientific  knowledge  has  been  to  increase  the 
burthen  of  our  duties,  both  as  indi\nduals  and  as  citizens.  In  former 
years,  the  head  of  a  household^  in  the  event  of  the  appearance  of  scarlet 
fever  or  even  of  smallpox,  called  in  a  doctor  and  perhaps  a  nurse,  and  kept 
the  door  of  the  bedroom  shut.  His  drains  he  was  content  to  regard  as 
perfect,  except  when  some  sudden  outburst  of  horrible  odours  called 
upon  him  to  throw  two  or  three  buckets  full  of  water  down  the  orifices  in 
his  house.  When  he  had  done  these  things  he  had  performed  the  whole 
duty  of  man.  Now  all  is  changed ;  the  nurse  and  the  patient  are  secluded 
in  a  separate  room  or  rooms ;  the  sheet  wetted  with  a  disinfectant  fluid 
has  to  be  nailed  up  at  the  point  of  communication  with  the  rest  of  the 
house ;  the  doctor  has  to  wash  his  hands  with  disinfectants.  When  the 
rooms  are  vacated  the  paperhanger,  the  painter  and  the  whitewasher  have 
to  be  called  in ;  the  public  officer  of  health  has  to  be  notified ;  and  then 
the  drains  have  to  be  looked  to,  and  every  new  doctor  of  drains  finds 
that  the  work  of  his  predecessor  was  all  wrong,  that  the  system  was  faulty, 
but  that  now  at  last  perfection  is  in  sight.  Such  are  the  responsibi- 
lities and  such  are  the  sufferings  of  the  modern  head  of  a  house ;  and 
when  he  has  done  all  that  I  have  mentioned,  he  is  still  left  with  an  uneasy 
mind,  in  doubt  whether  he  or  the  ])acilli  will  win  the  day. 

And  as  is  the  fate  of  the  individual  so  is  the  fate  of  the  municipality 
or  other  group  of  citizens.  The  State  rightly  requires  of  such  bodies  that 
they  shall  make  due  provision  for  what  we  now  call  public  health ;  that 
they  shall  at  any  rate  deliver  their  citizens  from  the  dangers  arising  from 
the  accumulation  of  putrefying  matter  and  the  contents  of  the  drains; 
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and  here  the  local  body  corporate  finds  itself  in  a  dilemma :  if  it  uses  its 
nearest  stream  as  an  outfall  and  so  defiles  the  water,  it  becomes  obnoxious 
to  the  attacks  of  the  riparian  proprietors ;  or  if  it  strive  to  put  its  refuse 
upon  the  land,  it  too  often  creates  a  nuisance  to  the  adjoining  occupants, 
and  is  the  object  of  attack  from  the  injured  landlords  and  tenants. 

From  this  conflict  of  duties  and  rights  has  arisen  a  vast  volume  of 
litigation  and  mandamuses  to  compel  public  bodies  to  perform  their  duties, 
and  injunctions  to  prevent  their  interfering  with  private  rights  have  been 
frequent  as  blackberries  in  autumn :  and,  as  was  to  be  expected,  this  mass 
of  litigation  has  evoked  the  labours  of  a  great  army  of  experts,  of 
engineers,  architects,  chemists,  physicists,  and  other  sanitary  experts,  and 
these  have  contended  one  against  the  other,  and  supported  their  op][)osing 
views  with  much  scientific  lore.  To  the  onlooker  at  these  contests  there 
naturally  arises  the  thought  that  a  science  which  can  admit  of  such  a 
conflict  of  opinions  must  be  in  a  more  or  less  chaotic  condition,  and  that 
much  yet  remains  to  be  done  before  it  can  be  considered  to  have  reached 
the  condition  of  an  exact  science,  or  of  an  unfailing  guide  to  those  who 
wander  in  ignorance  and  darkness. 

Thus  the  bodies  corporates  of  the  country,  and  the  individual  house- 
holders, feel  the  burthen  of  these  duties  and  responsibilities  which  the 
increase  of  knowledge  has  laid  upon  them ;  and  ivom  such  dilemmas,  such 
pressing  difficulties,  such  conflicting  opinions  and  advice  we  turn  to  you, 
ladies  and  gentlemen,  to  deliver  us,  by  the  deliberations  of  your  several 
sections,  and  by  the  accumulated  experience  and  wisdom  which  you  possess. 
We  look  to  you  to  restore  to  us  the  peace  >ve  enjoyed  in  the  days  of  our 
ignorance,  and  to  make  the  new  life  not  only  more  healthful  than  the  old, 
but  as  full  of  repose  and  peace.  I  know  that  the  questions  involved  in 
sanitary  science  are  many  of  them  of  much  intricacy  and  difficulty,  as  well 
as  of  much  interest,  but  we  are  all  confident  that  as  you  pursue  your  labours 
from  day  to  day  and  year  to  year  you  will  more  and  more  approach  to  an 
exact  knowledge  of  the  matters  which  arise,  and  will  thus  afford  a  more 
and  more  certain  guidance  to  a  public  who  earnestly  desire  some  uniformity 
of  advice  from  those  whom  tliev  trust  in  such  matters. 

It  has  been  often  observed  that  arts  and  sciences,  no  less  than  cities 
and  people,  have  their  periods  of  ad^•ance  and  of  retrocession,  of  rise 
and  of  decline;  and  to  this  observation  sanitary  science,  I  con- 
ceive, offers  no  exception.  The  ordinances  of  Mann,  one  of  the  most 
venerable  of  legal  institutes,  mention  offences  in  diet  as  one  of  the  thing^ 
through  which  **  the  genius  of  death  becomes  eager  to  destroy "  men 
(translation  by  Sir  W.  Jones,  p.  123) :  and  the  Levitical  laws  of  the  Jewj 
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contain,  as  is  familiarly  known,  many  enactments  of  a  sanitary  character, 
especially  in  relation  to  leprosy :  and  so  remote  seems  to  have  been  the 
on^n  of  these  provisions,  alike  in  Hindustan  and  J  udea,  tliat  they  appear 
already  to  us  in  the  form  of  divine  commands.  Amongst  the  Greeks  I 
know  of  no  earlier  traces  of  a  consideration  for  healthful  practices  than 
are  to  be  found  in  some  passages  of  Hesiod,  where  he  enumerates  for  us 
some  of  the  rules  of  rural  life  in  Boeotia  some  700  or  800  years  before 
Christ.  The  warninor  not  to  enter  the  house  when  affected  bv  certain 
kinds  of  pollution,  the  prohibition  of  the  doing  of  certain  acts  with 
unwashed  hands,  and  of  the  fouling  of  streams  and  fountains,  are  all 
supposed  to  have  the  sanction,  more  or  less  direct,  of  the  gods,  or  all  may 
probably  have  had  their  origin  in  a  care  for  the  general  health. 

But  it  is  to  the  Romans,  and  not  to  the  Greeks  that  we  look  for  the 
first  practical  works  of  a  sanitary  kind ;  and  their  eai'liest  structures  are 
such  as  still  to  challenge  our  admiration  and  our  wonder.  According  to 
the  Roman  historians,  to  whom  in  this  matter  we  may,  I  believe,  give 
full  credence,  Tarquinus  Priscus  began  and  Tarquinius  Superbus  completed 
the  ffreat  works  for  the  draina^je  of  Rome — of  which  the  Cloaca  maxima 
was  the  most  remarkable  feature.  These  works  excited  the  warm 
admiration  of  the  encyclopiedian  Pliny,  and  their  construction  appeared  to 
Livy  and  the  other  Roman  historians  as  one  of  the  most  remarkable  of  the 
works  of  the  regal  period  at  Rome  :  and  the  remains  of  the  Cloaca  maxima 
still  pouring  its  effluent  into  the  Tiber  justly  excite  the  admiration  of  the 
modem  antiquary.  Probably  no  drainage  operation  ever  had  so  mighty 
an  influence  on  the  history  of  the  world,  for  the  result  of  these  works  was 
not  merely  to  carry  away  polluting  matter  but  to  convert  the  low  swampy 
land  lying  in  the  midst  of  the  hills  of  Rome  into  the  solid  ground  on  which 
the  Forum  Romanum  was  constructed,  and  thus  to  afford  a  common  meeting 
place  for  the  inhabitants  of  the  several  communities  of  the  several  hills  of 
Rome,  that  was  to  form  the  very  home  and  nursery  of  the  fierce  Roman 
people,  from  whence  they  went  forth  conquering  and  to  conquer. 

Even  more  remarkable  than  the  case  of  the  Romans  in  the  drainage  of 

their  city  were  their  labours  for  the  supply  of  their  city  with  pure  and 

abundant  water.   From  the  time  of  the  great  Censor,  Appius  Claudius,  the 

builder  of  the  Appian  road  as  well  as  the  great  Appian  aqueduct  (312  B.C.) 

to  the  time  of  the  Emperor  Alexander  Severus  (cir.  a.d.  221)  Rome  wejit 

on  adding  aqueduct  to  aqueduct,  some  of  which  still  supply  the  city  with 

water,  until  no  less  than  eleven  streams  yielded  their  daily  supply  to  the 

people  of  the  Imperial  city. 

Another  way  in  which  the  Romans  showed  their  appreciation  of  practical 
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sanitation  was  the  use  they  made  of  warm  and  medicinal  natural  springs 
Almost  every  such  spring  within  the  wide  circuit  of  their  Empire  stil 
bears  traces  of  their  munificent  baths.  Our  neighbouring  city  of  Bath,  th< 
Aquae  Sol  is  of  the  Romans,  is  a  good  illustration  of  the  care  and  splendou: 
with  which  they  adorned  the  hot  springs,  to  the  use  of  which  they  wen 
so  much  addicted. 

A  few  months  ago  I  visited  in  North  Africa  the  remains  of  the  towr 
of  Thamugas  (now  Timgad),  built  by  Trajan  for  the  veterans  of  the  thin 
legion,  and  I  was  much  struck  by  the  evidence  which  they  afford  of  the 
care  of  these  matters  exhibited  in  the  construction  of  the  town.  Thew 
ruins  now  stand  in  solitary  grandeur  amidst  the  desolate  Aurfes  mountains 
almost  on  the  northern  boundary  of  the  Sahara  Desert,  and  rival  if  theji 
do  not  excel  Pompeii  in  the  impression  they  make  upon  the  mind  ol 
the  beholder ;  and  not  the  least  surprising  thing  in  this  magnificent  city 
is  the  system  of  drains  which  were  constructed  down  all  its  principal 
thoroughfares — drains  that  recall  if  they  do  not  equal  the  dimensions  of 
the  Cloaca  maxima  of  Rome.  The  city,  moreover,  was  abundantly 
furnished  with  magnificent  baths  and  cisterns  of  water ;  and  in  the 
house,  I  might  almost  say  the  palace,  of  Faustus,  a  man  of  great  dis- 
tinction in  this  remote  city,  one  still  sees  the  bath-room,  and  on  each 
side,  as  you  approach  it,  two  pillars  or  pedestals,  one  inscribed  with 
the  name  of  the  god  -35sculapius  an  1  the  other  with  that  of  the  goddess 
Ilygieia — so  consciously  did  the  Romans  in  this  remote  spot  recognize  the 
duty  of  seeking  after  health. 

It  is  needless  to  observe  that  the  Romans  were  without  any  of  those 
scientific  appliances  on  which  we  so  largely  depend,  and  were  without 
that  exact  knowledge  of  the  enemies  to  health  upon  which  we  rely. 
Nevertheless  we  find,  as  I  have  shown,  that  they  were  great  sanitary 
engineers  and  constructed  works  of  water  supply  and  drainage  not  only  in 
their  capital  but  throughout  their  Empire  uj)on  which  we  cannot  even 
now  look  without  something  almost  of  niwy.  If  Rome  in  her  ignorance 
could  do  all  this  for  herself  and  for  her  remote  provinces,  what  ought 
this  country  to  do  for  herself  and  all  the  branches  of  her  Empire  ? 

Upon  all  this  splendid  civilization  of  Rome  came  down  the  barbarous 
North.  The  internal  forces  of  the  Empire  were  unequal  to  resist  the 
impacts  of  Goth,  Vandal  and  Lombard,  and  the  fabric  of  the  Western 
Empire  went  to  wreck  and  ruin,  and  with  it  disappeared  all  thought  of 
sanitary  science — to  remain,  so  far  as  I  know,  dead  during  the  dark  ages 
and  to  revive  only  in  the  course  of  the  last  century,  and  then  in  a  new 
form  and  with  means  of  investis^ation  and  of  the  ascertainment  of  exact 
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knowledge  of  which  the  wisest  Roman  never  dreamed.  Under  such 
favourable  conditions  it  is  your  good  fortune  to  pursue  your  studies  for 
the  alleviation  of  some  of  the  ills  that  beset  poor  humanity. 

The  work  of  Great  Britain  in  the  matter  of  sanitation  is  to  be  learned 
in  part  from  the  works  which  she  has  executed,  but  perhaps  more  from 
the  legislation  which  she  has  enacted.  The  successive  volumes  of  the 
statutes  at  large  are,  as  it  were,  an  automatic  record  of  the  thoughts  and 
aspirations  of  the  British  people  from  year  to  year,  and  they  testify  to  the 
fact  that  the  first  serious  efforts  to  make  life  more  healthy  in  this  country 
date  from  the  earlier  days  of  Her  late  Majesty's  reign. 

Before  that  time  there  was  no  general  legislation  on  the  subject.  Now 
and  then  some  particular  nuisance  or  inconvenience  attracted  the  attention 
of  Parliament,  and  municipal  bodies  or  defined  localities  not  unfrequently 
obtained  powers  in  relation  to  sanitary  matters  within  their  jurisdiction, 
but  it  was  not  until  the  year  1847  that  any  attempt  was  made  at  unity  in 
such  legislation.  In  that  year  several  Acts  were  passed  which  contained 
what  may  be  called  model  codes  or  collections  of  provisions  with  respect  to 
such  matters  as  markets  and  fairs,  gas  works,  cemeteries,  and  town 
improvements.  But  these  statutes,  contrary  to  the  usual  character  of 
Acts  of  Parliament,  had  no  operation  until  it  was  from  time  to  time 
enacted  by  statutes  referring  to  them  that  they  should  apply  to  this  or 
that  locality.  In  the  following  year,  1848,  the  first  general  public  health 
Act  was  passed,  which  constituted  a  central  controlling  authority,  the 
general  board  of  health,  and  provided  for  the  creation,  by  orders  in 
Conncil,  of  local  boards  of  health. 

In  the  early  seventies  so  great  was  the  interest  that  had  been  excited 

in  questions  of  sanitation  that  the  brilliant  leader  of  the  conservative 

party  in  a  speech  at  Manchester,  in  1871,  propounded  as  the  watchword 

for  his  followers  the  maxim  *'  Sanitas  sanitatum  et  omnia  sanitas,"  parodying 

by  the  alteration  of  a  single  letter  the  Vulgate  rendering  of  one  of  the 

saddest  utterances  of  the  sad  Hebrew  moralist,   and  thus  producing  a 

jingle  of  words  which  will  perhaps  hardly  bear  a  very  precise  analysis, 

but  may  have  conduced  to  the  legislation  of  the  following  year.     The 

Public  Health  Act  of  1872  was  the  first  to  apply  legislation  to  the  whole 

country  outside   the  metropolis,   to   divide  all   England  and  Wales  into 

sanitary  districts,  some  urban  and  some  rural,  and  to  provide  a  local  body 

in  each  district  for  the  due  administration  of  the  laws  relating  to  health. 

In  1875  there  was  passed  a  further  Act  which  gathered  together  in  one 

body  the  whole  of  the  legislation  on  this  subject,  and  thus  forms  a  very 

important  epoch  in  the  history  of  sanitary  legislation.     In  the  following 
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yeao:  your  Institute  was  founded  with  the  intention  of  promoting  yet 
further  legislation,  and  for  the  purpose  of  collecting  and  imparting  in- 
formation upon  all  matters  connected  with  the  subject  of  public  healtli, 
and  your  first  two  Congresses  were  presided  over  by  Sir  Benjamin 
Richardson  and  Sir  Edwin  Chadwick,  two  of  the  most  distinguished 
advocates  in  those  early  times  of  the  study  of  public  health. 

In  the  interval  between  those  days  and  the  present  much  has  no 
doubt  been  done,  but  much  remains  to  do,  not  only  by  a  body  like  your- 
selves devoted  te  questions  of  public  health,  but  by  those  who  are 
concerned  with  the  general  social  condition  of  our  people ;  for  health  and 
morals  are  closely  connected  the  one  with  the  other.  I  trust  that  the 
labours  upon  which  you  are  about  to  enter  may  be  very  fruitful  of  good 
results,  and  from  those  labours  I  will  no  longer  detain  you,  except  te 
rxpress  to  you  my  high  appreciation  of  the  honour  which  you  have  done 
me  in  asking  me  to  preside  over  your  meeting  here  to-day. 
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THE   RELATION   OF   HEREDITY   TO   PHYSICAL 

DETERIORATION. 

ONE  must  be  blind  to  the  patent  facts  of  social  life,  and  smitten  with 
incurable  optimism,  if  one  fails  to  see  that  thousands  of  our  fellow- 
citizens  are  born  and  bred  under  conditions  which  preclude  normal  and 
lealthy  development.  Anaemic,  underfed,  and  overworked  mothers  bear 
to  alcohol-tainted  husbands  children  who  draw  breath  in  an  environment 
which,  partly  through  ignorance,  partly  through  wilful  neglect,  is  hope- 
lessly insanitary,  and  these  children  are  reared  with  little  regard  to 
hygienic  principles.  This  lamentable  state  of  matters  we  seek  to  remedy  ; 
and  it  is  your  function  to  devise  practical  means  for  the  improvement  of 
the  conditions  of  human  development.  But  the  practical  problems  to  which 
your  energies  are  directed  involve  questions  which  lie  within  the  province 
of  the  biologist  to  discuss.  Heredity  is  a  biological  problem.  It  is  true 
that  the  life-circumstances  of  human  dwellers  in  great  cities  differ  from 
those  which  form  the  environment  of  wild  animals.  Still,  the  cardinal 
principles  of  heredity,  so  far  as  our  knowledge  goes,  are  the  same  for  man 
and  other  mammals.  It  has  therefore  seemed  desirable  to  your  committee 
that  I  should  speak  t-o  you  this  evening  on  the  relation  which  the  influence 
of  the  conditions  of  nurture  bear  to  the  hereditary  nature  of  the  individual 
and  the  race. 

Let  us  first  be  clear  as  to  what  we  mean  by  the  individual,  and  what 

by  the  race.     In   the   first  instance,  I   suppose  we   understand   by  the 

individual  some  particular  person — John  Jones,  William  Smith,  or  Mary 

Robinson ;  and  I  suppose  we  understand  by  the  race  or  the  community 
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the  sum  or  aggregate  of  the  constituent  individuals — say,  in  England  or 
tlie  British  Isles.  Now  suppose  that  we  make  some  general  and  compre- 
hensive statement  concerning  this  aggregate  :  suppose  we  assert  that  the 
race  is  deteriorating,  or  that  Englishmen  are  improving.  We  do  not 
mean  that  every  individual  person  in  the  community  is  at  a  lower  or  a 
higher  level  of  physical  or  mental  excellence  than  his  parents.  As 
a  matter  of  fact  some  are  at  a  higher  level,  some  at  a  lower,  some  at 
the  same.  We  mean,  do  we  not,  that  the  net  result  of  all  the  changes 
of  level  is  either  in  the  upward  or  in  the  downward  direction.  But  how 
can  we  ascertain  this  ?  The  only  way  to  ascertain  it  with  any  approach 
to  exactness  is  by  the  application  of  the  method  of  statistics.  No  doubt 
we  commonly  make  statements  with  regard  to  the  deterioration  or  the 
improvement  of  the  race  on  the  basis  of  vague  and  general  impressions, 
the  result  of  more  or  less  experience  gained  by  dealing  with  some  special 
class  of  facts.  We  have  not  collected  accurate  statistics,  and  we  should 
probably  not  know  how  to  deal  with  them  if  we  had.  None  the  less  just 
in  so  far  as  we  do  make  a  general  statement  founded  on  the  data  afforded 
by  observation,  we  adopt  the  procedure  which  the  methods  of  statistics 
render  more  precise  and  accurate. 

Let  us   consider,  then,  what   we  mean  by   sajdng  that  the  race   is 
deteriorating.     We  realise  that  only  some  of  the  constituent  individuals 
are  at  a  lower  level  than  their  predecessors,  some  being  at  a  higher  level, 
others  being  at  the  same  level.     To  make  our  thought  clearer  we  may" 
divide  the  community  into  three  cohorts,  in  one  of  which  there  is  improve- 
ment, in  the  second  there  is  no  change,  in  the  third  there  is  deterioration. 
Then  if  we  know  the  number  of  individuals  in  each  cohort,  the  average 
amount  of  improvement  in  the  one,  and  that  of  deterioration  in  the  other, 
we  can  make  a  statistical  assertion  with  regard  to  the  direction  and  amount 
of  change  in  the  whole  community,  comparing  the  level  of  one  generation 
with  that  of  some  preceding  generation.     Whether  we  base  our  assertion 
on  definite  statistics  or  not,  when  we  say  that  the  race  is  deteriorating,  we 
mean  that  the  third  cohort  outweighs  the  first. 

Within  each  cohort,  however,  there  will  be  a  great  number  of  persons, 
and  in  the  first  and  third  they  will  stand  at  different  levels  of  improve- 
ment and  deterioration,  some  showing  much,  others  comparatively  little. 
Our  thought  grows  confused  when  we  try  to  deal  with  these  vast  numbers 
at  different  levels.  How  can  we  simplify  it  I  Let  us  consider  first  our 
middle  cohort  in  which  there  is  no  change  of  level.  In  it,  any  person  we 
might  pick  out  at  random  would  be  representative  of  the  whole  cohort. 
We  thus  get  the  conception  of  the  representative  individual ;    we  fix  our 
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attention  on  him  and  let  the  others  go.  In  the  cohort  of  deterioration  the 
persons  are  at  different  levels.  But  from  among  them  we  may  pick  out 
one  who  showed  just  the  average  amount  of  deterioration,  and  we  might 
picture  him  as  the  representative  individual.  Similarly,  in  the  cohort  of 
improvement  we  might  select  one  person  who  exhibited  the  average 
amount  of  improvement,  and  picture  him  as  tlie  representative  individual. 
Then  we  should  have  our  three  cohorts  represented  by  three  individuals ; 
and  bj  comparing  them  we  could  say  that  the  representative  of  deterio- 
ration showed  a  greater  amount  of  downward  change  than  that  of 
improvement  showed  in  an  upward  direction.  But  though  the  represent- 
ative of  deterioration  would  show  the  avera<je  amount  of  change  of  level 
he  might  not,  and  probably  would  not,  represent  the  mean  change  of  level 
when  the  number  of  individuals  at  different  levels  was  taken  into 
consideration.  Suppose  for  example  the  cohort  contained  50  persons,  and 
that  some  showed  10  per  cent,  of  deterioration,  some  20  per  cent.,  some 
30  per  cent.  The  average  representative  individual  would  be  one  of  those 
who  showed  20  per  cent,  of  deterioration.  But  if  the  numbers  were 
respectively  30,  15,  and  5,  then  the  mean  amount  of  deterioration  for  all 
the  persons  would  be  only  1 5  per  cent.  No  one  person  would  show  this 
amount.  But  we  can  conceive  such  a  person.  This  conception  would  be 
what  we  may  term  the  statistical  individual.  He  would  be  representative 
of  the  whole  cohort,  taking  both  the  amounts  of  deterioration  and  the 
number  of  persons  into  consideration. 

We  are  all  familiar  with  such,  or  analogous  methods  of  representation, 
reduced  to  pictorial  terms.  The  relative  strengths,  for  example,  of  the 
navies  of  England,  Germany,  and  France  may  be  represented  by  three 
ironclad  vessels  of  proportionate  sizes.  Similarly  we  might  represent  either 
their  combined  strength  or  their  average  or  mean  strength.  So,  too,  with 
the  three  statistical  individuals  representative  of  our  three  cohorts  in  the 
community.  We  can  conceive,  though  we  cannot  so  readily  picture,  the 
statistical  individual  who  shall  represent  the  mean  level  of  physical  develop- 
ment of  the  persons  in  all  three  cohorts  and  therefore  in  the  whole  com- 
munity. And  if  we  compare  this  statistical  individual  of  to-day  with  that 
of  some  generations  ago,  we  can  say  whether  there  is  improvement  or 
deterioration  in  the  race  as  thus  represented. 

I  have,  perhaps,  used  the  terms  "  average  "   and  *'  mean  "  somewhat 

loosely.     It  is  not  my  purpose  to  consider  the  details  of  statistical  method. 

My  object  is  merely  to  indicate  in  outline  the  nature  of  our  conception  of 

the  statistical  individual  who  is  representative  of  the  whole  community  or 

of  some  selected  portion  of  that  community. 
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Now  we  have  to  try  and  make  quite  clear  to  our  thought  the  ways  in 
which  a  change  of  level  in  the  statistical  individual  may  be  brought  about. 
Let  us  go  back  to  our  three  cohorts,  and  let  us  assume  that  the  total 
number  of  the  population  is  increasing  in  each  succeeding  generation.  If 
there  is  a  strictly  proportional  increase  in  the  numbers  of  each  cohort 
there  is,  other  factors  remaining  constant,  no  change  in  the  statistical 
individual.  But  if  more  children  are  born  within  or  are  classified  under 
cohort  1,  than  are  born  within  or  are  classified  under  cohort  3,  the  mean 
level  will  be  raised.  The  physical  characters  of  the  race  will  be  improved. 
If  on  the  other  hand  there  is  a  larger  increase  of  persons  classified  under 
cohort  3  than  under  cohort  1,  the  mean  level  will  be  lowered.  The 
physical  characters  of  the  race  will  from  this  cause  alone,  other  factors 
remaining  constant,  deteriorate.  This  is  believed  by  many  competent 
people  to  be  a  really  existent  downward  tendency.  I  prefer,  however,  to 
leave  the  question  of  fact  an  open  one.  But  if  those  below  the  level 
of  mediocrity  marry  earlier  and  have  more  children  than  those  above  the 
level,  then  we  have  here  a  factor  in  deterioration.  And  here  we  have  a 
cardinal  point  in  that  doctrine  of  Eugenics  which  Dr.  Francis  Gal  ton 
has  preached,  and  which  he  hopes  may  be  incorporated  in  the  national 
conscience.  All  legitimate  and  decent  means  should  be  adopted,  largely 
through  the  pressure  of  social  opinion,  which  may  lead  to  an  increase  in 
the  births  in  that  section  of  the  community  which  contains  persons  above 
the  level  of  mediocrity,  and  a  relative  decrease  in  the  births  within  the 
cohort  of  deterioration. 

A  number  of  very  interesting  points  arise  in  this  connection,  and 
further  research  will  probably  bring  into  increasing  prominence  the  value 
of  the  statistical  method.  There  is  some  evidence  in  the  animal  world 
which  at  any  rate  suggests  that  there  is  a  definite  congelation  of  fertility 
with  the  typical  characters  of  a  species.  That  is  to  say,  in  stable  races, 
typical  persons,  those  nearest  in  character  to  the  statistical  individual,  are 
likely  to  be  more  fertile  than  those  which  depart  in  any  marked  degree 
from  the  normal.  In  the  human  race.  Professor  Karl  Pearson,  whose 
valuable  researches  demand  our  admiration  and  our  gratitude,  finds  by  an 
examination  of  some  6,000  cases  that  there  is  a  correlation  of  fertility 
with  height  of  stature  in  mothers  of  daughters.  There  is  a  balance  of 
probability  in  favour  of  tall  women  having  more  children  than  short 
women ;  and,  since  stature  is  hereditary,  he  calculates  that  the  stature  of 
the  statistical  woman  would,  on  the  basis  of  the  value  he  assigns  to  this 
correlation,  be  raised  3;^  inches  in  forty  generations. 

I  cannot  go  further  into  details.     It  must  suffice  if  I  have  helped  you  to 
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see  that,  other  things  equal,  the  mere  number  and  distribution  of  births 
within  our  three  cohorts  are  influential  in  either  furthering  or  hindering 
racial  deterioration. 

We  may  now  pass  on  to  another  question.  What  is  the  relation  of  the 
statistical  individual,  as  representing  the  mean  level  of  physical  develop- 
ment in  adult  men  and  women  under  the  actual  conditions  of  their  nurture, 
to  what  this  individual  might  have  been  under  the  best  possible  conditions 
of  nurture  ?  Or  again,  What  is  the  relation  of  the  actualities  of  racial 
development  to  the  hereditary  possibilities  ?  I  fear  these  questions  may 
sound  like  technical  conundrums.  Allow  me  to  lead  up  to  their  restatement 
through  some  well-known  facts. 

Is  it  not  an  only  too  familiar  fact  that  there  are  thousands  of  pale, 
peaky  boys  and  girls  in  the  more  congested  parts  of  our  great  cities,  who 
will  grow  up  to  manhood  and  womanhood  under  conditions  which  must 
prevent  their  attaining  the  strength  and  vigour  which  they  would  have 
possessed  under  more  favourable  circumstances?  Are  there  not  also 
thousands  of  office-bound  men  and  women  who  break  down  under  the 
strain  or  the  monotony  of  their  work,  through  no  hereditary  defect — who 
would  not  break  down  were  their  lot  less  severe  and  their  life  less  cramped  ? 
Of  such  facts,  you  will  say,  we  do  not  need  to  be  reminded.  They  are  the 
inexitable  accompaniments  of  our  social  system.  They  are  the  penalties 
which  the  community  has  to  pay  in  return  for  the  privileges  of  a  highly 
evolved  civilization.  So  be  it.  But  mark  the  implication.  The  child 
comes  into  the  world  the  heir  to  a  constitution,  in  virtue  of  which  he  may 
reach  a  level  of  physical  development  the  limits  of  which  we  could,  with 
adequate  knowledge,  assign.  It  varies,  of  course,  with  different  children. 
All  do  not  fall  heirs  to  the  same  amount  of  inborn  vigour.  But  the  varia- 
tions could,  if  science  were  fully  equal  to  the  task,  be  treated  statistically. 
Suppose  that  this  were  done.  Then  we  should  reach  the  conception  of  the 
statistical  individual  as  he  might  be  under  ideal  conditions,  with  which  we 
could  compare  the  statistical  individual  as  he  is  under  actual  conditions. 

In  this  connection  we  may  revert  for  a  moment  to  the  question  I  asked 

at  the  outset :  What  is  the  race  ?      When  we  speak  of  the  improvement 

or  the  deterioration  of  the  race,  we  may  mean  one  of  two  things.     We 

may  mean  the  race  as  represented  by  the  statistical  individual  in  his  actual 

state  of  development  under  existing  conditions  of  nurture.     Or  we  may 

mean  the  race  as  gauged  by  its  hereditary  potentialities.     It  would  be 

convenient  to  use  the  word  "race"  for  the  former ;  and  to  reserve  the  term 

"  stirp  "or  "  stock "  for  the  latter.     Deterioration  in  the  race  does  not 

necessarily  imply  degeneration  of  the  stock. 
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It  IS  probable  that  in  wild  animals,  under  normal  and  natural  conditions, 
the  level  of  attainment  in  the  race  does  not  fall  far  short  of  the  hereditary 
possibilities  of  the  stock.  The  wild  animal  in  the  stress  of  active  and 
vigorous  life,  subject  to  a  keen  struggle  for  existence  under  which 
weaklings  are  eliminated,  actually  is  pretty  nearly  all  that  he  can  be.  The 
interval  between  the  existent  statistical  wolf  and  the  wolf  that  he  might 
be  under  ideal  conditions,  is  probably  a  narrow  one.  Severe  as  the 
conditions  of  life  are,  they  present,  under  a  keen  struggle  for  existence, 
nearly  the  ideal  conditions  for  the  development  of  wolf-nature. 

The  case  is  different,  however,  with  human  folk  in  the  social  state  as 
it  now  is,  for  example,  in  England.  Here  the  question  1  put  before  you  is 
a  really  important  question,  though  we  may  not  be  in  a  position  to  give  a 
very  definite  answer.  What  is  the  relation  between  the  actually  existent 
individual  representative  of  the  race,  and  the  ideal  individual  who  should 
realize  to  the  full  the  whole  of  the  hereditary  possibilities  of  his  stock  ? 

We  all  know  that  on  any  theory  of  heredity  every  child  that  is  born 
into  the  world  is  the  product  of  the  union  of  germinal  contributions  from 
two  parents.  The  germ-cells  are  the  medium  of  hereditary  transmission. 
All  that  a  man  or  woman  becomes  in  the  course  of  development  is  latent 
in  the  germ ;  it  is  then  potential.  But  probably  no  human  being  realizes 
or  actualizes  the  whole  of  the  inherited  potentiality.  That  is  equivalent 
to  saying  that  existing  conditions  of  nurture  fail  to  afford  the  co-operating 
influences  necessary  for  the  development  of  all  that  the  hereditarj'  nature 
could  produce  under  happier  circumstances.  Few  of  us  have  the  opportu- 
nity for  making  the  best  of  these  physical  and  mental  possibilities. 

Some  of  you  will  perhaps  resent  the  use  of  these  terms,  "potentialities'* 
and  "  possibilities."  I  do  not  like  them  myself ;  but  what  others  can  one 
use?  The  essential  thing  is  to  grasp  exactly  what  they  mean.  The 
conception  of  the  relation  of  the  organism  to  its  environment  is  now  quite 
familiar.  Given  a  normal  embryo,  and  given  also  a  favouring  environment, 
we  can  state  what  the  course  of  development  will  be ;  and  we  can  do  so 
because  we  have  submitted  the  matter  to  observation  and  research.  In 
any  case,  the  statement  is  the  outcome  of  actual  experience.  The  grain, 
in  the  parable  of  the  sower,  yields  some  thirty-fold,  some  sixty,  some  a 
hundred.  Given  the  best  conditions  we  can  count  on  the  hundred-fold 
yield.  Of  such  yield  there  is  in  the  seed  the  latent  potentiality :  but  this 
is  dependent  on  structure  and  functional  activity  actually  present  in  the 
seed.  In  virtue  of  its  vitality  it  is  a  going  concern,  and  we  can  foretell  its 
future  course  if  we  know  the  influences  to  which  it  will  be  subjected.  If 
then  we  say  that  the  human  infant  has  certain  hereditary  potentialities  or 
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possibilities  of  developmuut,  we  mean  that  it  inherits  snch  structure  and 
fanctional  activitj  as  will,  under  favouring  conditions,  give  certain  assign- 
able results.  In  the  ease  of  anv  given  child  we  cannot  accurately  gauge 
its  hereditary  dower,  nor  say  exactly  how  much  of  its  inherited  capital  is 
realized  in  the  course  of  life.  We  know  more  about  the  statistical  infant 
than  we  do  about  the  babe  who  will  be  christened  John  Brown  or  Maria 
Jones.  But  we  do  not  know  what  percentage  of  statistical  j>otentiality 
in  the  stock  is  realized  in  the  statistical  actuality  in  the  race.  Let  us 
assume,  however,  that  in  the  normal  representative  individual  eight-tenths 
of  the  liereditarj'  potentiality  is,  through  physical  training  and  education, 
rendered  actual.  Then  the  average  development  being  80  per  cent,  the 
most  favoured  may  attain,  under  optimum  conditions,  to,  say  90  or  95  per 
cent,  while  the  unfortunates  may  fall  short  by  varying  amounts,  say  10 
or,  in  ertreme  cases,  25  percent.  These  figures  are  merely  illustrative ; 
we  know  little  at  present  concerning  the  actual  percentage  values.  My 
aim  is  merely  to  render  clear  the  unquestioned  facts  that  there  are  wide 
variations  around  the  mean  of  actual  development,  and  that  there  is  a 
considerable  interval  between  the  mean  of  hereditary  potentiality  in  the 
homan  stock  and  that  of  realized  physical  and  mental  attainment  in  the 
haman  race.  This  is  especially  marked  under  the  complex  conditions  of 
our  social  life,  and  gives  rise  to  difficult  social  problems. 

Revert  now  to  the  parable  of  the  sower.  Suppose  the  grain  is  so\vn  on 
stony  ground ;  and  the  scanty  yield  of  seed  is  again  sown  on  stony  ground : 
this  being  continued  for  several  generations.  Then  we  should  say  that 
the  wheat  gave  deteriorated  crops.  But  how  shall  we  define  this  deterio- 
ration ?  I  suggest  that  we  should  define  it  as  the  short-coming  from  the 
normal  level  of  development.  On  this  view  deterioration  is  the  result  of 
unsatisfactory  conditions  of  nurture,  not  necessarily  the  result  of  any  lack 
of  hereditary  potentiality. 

Let  us  now  see  how  we  stand.     The  race  may  be  represented  for  our 
thought  by  a  statistical  individual  who  reaches  a  normal  level  of  develop- 
ment   That  level  is  lower  than  it  would  be  under  optimum  conditions, 
which  would  produce  the  ideal  maximum  of  attainment.     If  the  statistical 
individual  of  one  generation  is  at  a  higher  level  than  the  normal  of  any 
given  predecessor  the  race  is  improving  in  its  physical  and  mental  develop- 
ment ;  but  if  the  statistical  individual  stands  at  a  lower  level  of  develop- 
ment the  race  is  deteriorating-    The  efforts  of  such  an  Institute  as  this  are 
directed  towards  the  improvement  of  the  race  by  bettering  the  conditions 
of  life  and  the  checking  of  deterioration  in  congested  districts. 

But  is  deterioration  as  I  have  ventured  to  define  it  the  same  as  degene- 
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ration?  This  is  really  a  very  important  theoretical  question  having  an 
equally  important  bearing  on  practical  problems.  First  let  us  note  the 
distinction  implied  by  the  use  of  the  two  terms.  What  is  that  distinction  ? 
We  have  seen  that  the  representative  individual  has  certain  hereditary 
possibilities.  Assume  that  these  remain  constant  through  a  series  of 
generations.  Deterioration  may  still  occur ;  for  deterioration  is  due  to 
some  failure  in  the  due  development  of  the  hereditary  potentiality.  What 
then  is  degeneration  ?  It  is  a  lowering  of  the  hereditary  possibilities.  It 
is  not  only  a  shortcoming  in  the  level  of  physical  and  mental  attainment : 
it  is  a  depreciation  of  hereditary  capital.  It  means  not  only  that  there  is 
a  failure  in  realizing  all  that  is  bequeathed  through  heredity,  but  that 
there  is  a  diminution  of  the  racial  bequest.  It  means  not  only  that  the 
actual  physical  status  is  lower  than  it  might  be  under  bettered  conditions, 
but  that  so  high  a  status  as  heretofore  is  no  longer  possible.  Hereditary 
degeneration  is  a  far  more  serious  matter  than  physical  deterioration. 

Revert  again  to  the  parable  of  the  sower.  Suppose  the  grain  is  sown 
on  an  inhospitable  stony  soil  for  a  dozen  generations.  The  crop  deteriorates; 
it  fails  each  year  to  reach  the  normal  standard  of  development  and  yield. 
But  there  need  not  be  any  degeneration.  The  seed  produced  by  the  twelfth 
generation  may  produce,  in  a  favourable  soil  and  under  the  best  conditions, 
a  hundred-fold  yield.  I  say  it  need  not  show  signs  of  degeneration; 
whether  it  does  or  not  is  a  question  to  be  determined  by  observation.  At 
present  we  are  concerned  with  a  distinction  in  terms.  By  deterioration  we 
understand  a  lowered  level  of  development;  by  degeneration  a  lowered 
level  of  the  hereditary  possibilities  of  such  development,  no  matter  how 
satisfactory  the  conditions  may  be,  and  the  latter,  I  repeat,  is  a  far  more 
serious  matter  than  the  former. 

It  must  not  be  supposed  that,  in  attempting  to  draw  a  distinction  in 
terms  between  hereditary  degeneration  of  the  stock  and  what  the  biologist 
would  term  an  acquired  deterioration  of  tlie  race,  one  is  forgetful  of  the 
fact  that  in  sociological  fact  the  two  are  closely  related.  It  is,  indeed,  in 
view  of  their  close  relationship  and  its  logical  treatment  that  the  distinction 
is  drawn.  I  have  already  drawn  attention  to  the  fact  that  the  relative 
rate  of  increase  of  the  population  in  our  three  cohorts,  in  itself  and  apart 
from  other  factors,  may  lead  either  to  improvement  or  deterioration.  We 
may  now  note  that  just  in  so  far  as  the  hereditary  possibilities  are  raised  or 
lowered  there  is  also  improvement  or  degeneration  in  the  stock.  If  those 
with  less  hereditary  vigour  are,  from  any  cause,  reproducing  their  kind 
with  greater  rapidity  than  those  with  greater  hereditary  vigour,  then  the 
race  must  be  degenerating,  unless  there  are  other  factors  of  improvement 
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which  coanterbalance  this  tendency.  At  present,  however,  I  am  chiefly 
concerned  to  render  intelligible  the  logical  distinction  between  racial 
deterioration  and  the  degeneration  of  the  human  stock. 

If,  then,  1  may  assume,  that  the  logical  distinction  is  sufficiently  clear, 
we  may  pass  on  to  the  consideration  of  one  aspect  of  the  relationship  of 
what  is  hereditary  to  what  is  acquired.  Does  physical  and  mental  de- 
terioration, as  such,  lead  to  degeneration  ?  Or,  to  put  the  question  in 
another  form.  Is  deterioration  in  one  generation  handed  on  as  a  degenera- 
tion in  the  next  ?  And  conversely,  does  physical  and  mental  improvement 
lead  to  greater  hereditary  endowment  in  succeeding  generations  ?  Omit- 
ting certain  qualifications,  to  be  presently  noted,  I  believe  that  the  balance 
of  expert  biological  opinion  is  in  favour  of  a  negative  answer  to  these 
questions. 

I  most  crave  your  indulgence  if,  in  that  which  now  follows,  I  fail  to 

steer  an  open  course  between  the  Scylla  of  undue  technicality  and  the 

Charybdis   of   the   already   familiar.     All    the    higher    organisms,    man 

included,   are  developed  from  germ  cells  which  enter  into  fertile  union. 

These   cells  are  the  bearers  of   hereditary  characters.      Picture   such   a 

reconstituted  cell  as  the  starting  point  of  organic  development.     It  divides, 

its  products  subdivide,  and  the  process  of  division    continues  until   the 

multitude  of  cells  of  which  the  organism  is  composed  results.     The  great 

majority  of   cells,  which  assume  different  forms  and    perform    different 

functions  in  the  animal  economy,    build  up  the  bodily    tissues,    muscle, 

skeletal  frame-work,  brain  and  nervous  system,  and  so  forth.     A  minority 

produce  germ-cells  which  hand  on  the  torch  of  life.     Thus  germ-cells 

produce  germ-cells,  the  bearers  of  hereditary  qualities.    They  also  produce 

body-cells  which,  sooner  or  later,  die.     But  the  body-cells  never  produce 

germ-cells.    That,  in  brief,  is  the  doctrine  of  germinal  continuity ;  that  the 

primary  basis  of  hereditary  transmission.     But  may  there  not  be  secondary 

or  subsidiary   means  by  which  the  well-trained  muscles  or   the   highly 

developed  brain  may  communicate  to  the  germ-cells   those   excellencies 

which  they  have  acquired  in  the  course  of  personal  life  ?     No  doubt  there 

may  be.     But  of  this  there  is  no  biological  evidence.     Indeed,  it  is  difficult 

to  conceive  how  it  can  be  effected.     Moreover,  many  of  those  who  have 

discussed  the  facts  of  hereditary  transmission  are  of  opinion  that  they  are 

not  such  as  to  demand  any  such  explanation.     The  doctrine  of  germinal 

transmission  covers  all  the  known  and  well-verified  observations  without 

remainder.    On  this  head,  however,  there  is  not  universal  agreement.    But 

I  think  we  may  accept  this  doctrine  as  sufficient  on  the  evidence  at  present 

forthcoming.     That  means  that   modifications  of   structure   or  function 
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acquired  in  the  course  of  personal  life  are  not  inherited  whether  they  be  in 
the  direction  of  improvement  or  of  deterioration. 

We  must,  however,  be  clear  as  to  the  kind  of  modifications  of  structure 
and  function  which  are,  on  this  view,  without  influence  on  hereditary 
transmission.  Perhaps  it  may  best  be  put  in  this  way:  every  organic 
tissue  requires  its  due  amount  of  exercise  in  the  performance  of  its 
functional  activities.  It  is  also  trained  in  the  execution  of  its  proper  task. 
If  well  exercised  and  trained  it  improves  within  the  limits  of  its  hereditary 
possibilities,  if  ill  exercised  it  deteriorates ;  it  becomes  sluggish  in  action 
and  slack  in  the  performance  of  function.  Muscles  get  flabby,  brain- 
centres  become  inert.  But  neither  the  improvement  due  to  exercise  and 
training,  nor  the  deterioration  of  structure  due  to  disuse  and  lack  of 
training,  afford  the  kind  of  modification  that  is  transmitted  to  offspring. 
That  is  what  is  meant  by  saying  that  the  acquired  characters  which  are 
the  effects  of  use  and  disuse  are  not  inherited.  If  this  be  so,  then  such 
deterioration  as  is  due  to  disuse,  want  of  due  exercise  of  certain  bodily 
tissues,  lack  of  training  in  muscle  or  brain,  even  if  continued  through 
many  generations,  does  not  rob  succeeding  generations,  reared  under  better 
conditions,  of  their  goodly  heritage.  On  the  other  hand,  the  effects  of 
education  in  manipulative  skill  or  in  intellectual  development,  even  if 
continued  through  many  generations,  do  not  enhance  the  value  of  that 
heritage.  It  is  indeed  difficult  to  conceive  how  either  the  adequate 
exercise  and  effective  training  of  the  muscles  or  the  nerve-centres  can  so 
affect  the  germ-cells  as  to  render  the  effects  of  such  training  hereditary; 
and  equally  difiicult  to  conceive  how  lack  of  exercise  and  training  can  be 
transmitted  to  offspring.  Nor  is  there  convincing  evidence  that  the  effects 
of  use  and  disuse  are,  as  a  matter  of  observation,  inherited. 

On  the  other  hand,  there  is  a  class  of  facts,  on  which  further  research 
is  needed,  which  seems  to  justify  a  different  conclusion.  There  is  little 
d«ubt  that  certain  drugs  taken  into  the  system,  certain  products  of  the 
microbes  of  disease,  and  certain  by-products  of  the  tissues  act  as  poisons, 
and  not  only  hinder  the  development  of  the  body  but  impair  the  functional 
eflSciency  of  its  organs.  In  other  words,  they  lead  to  deterioration.  There 
seems,  too,  to  be  some  evidence  that  this  deterioration  may  be  progressive; 
that  is  to  say,  it  becomes  more  marked  in  a  series  of  generations  subjected 
to  the  deleterious  influences.  If  this  be  so,  it  would  seem  that  the 
hereditary  possibilities  are  progressively  lowered ;  but  this  is  what  we  have 
spoken  of  as  degeneration.  Hence  it  appears  that  deterioration  in  one 
generation  may  be  causally  connected  with  degeneration  in  the  next.  It 
is  commonly  believed  by  medical  men  that  the  alcohol  habit  gives  rise  not 


C.  Lloyd  Morgan.  339 

only  to  deterioration  in  the  parents  who  are  addicted  to  drink,  but  also  to 

jfliability  to  certain  nervous  and  other  disorders  in  their  children,  who 

are  thus  so  far'  degenerate.     But  the  statistics  are  difficult  of  analysis,  and 

the  relation  of  cause  to  effect  peculiarly  difficult  to  trace.     Assuming, 

however,  that  the  commonly  accepted  opinion  is  correct,  it  is  probable  that 

jioce  the  whole  system  of  the  alcoholic  parents  is  permeated  by  the  drug, 

or  by  abnoiTnal  products   of    tissue-change   or   metabolism   due   to   its 

excessive  use,  the  germinal  substance  is  likewise  affected.     All  the  tissues 

deteriorate ;    and  among  them   that   of   the   organs   which    produce  the 

reproductive  cells.     If  this  be  so,  the  degeneration  in  question  is  due  to 

the  deterioration  of  the  germinal  substance. 

Experimental  work,  under  controlled  conditions,  on  the  lower  animals 
will  probably  throw  more  light  on  the  nature  and  results  of  the  deteriora- 
tion of  the  germ- cells.  Already  there  is  some  evidence ;  but  more  is 
required.  Dr.  Vernon  and  others  have  collected  data  which  enable  us  in 
some  degree  to  estimate  the  effects  of  excretory  products  on  growth  and 
development.  His  observ-ations  on  Echinoids  seem  to  show  that  they 
exercise  a  deleterious  effect.  And  the  following  observations  by  Mr. 
Whitfield  which  he  quotes  indicate  progressive  influence.  Mr.  Whitfield 
kept  a  water  snail  {Limnosa  megasoma)  in  a  small  aquarium,  ^'  and  after 
some  months  it  deposited  eggs.  These  hatched  out,  grew  in  size,  and  in 
due  coarse  themselves  deposited  eggs.  This  process  continued  for  four 
generations  in  all,  the  shells  of  each  generation  being  smaller  than  those 
of  the  one  before.  Those  of  the  last  generation  had  altered  so  much  that 
a  conchologist  of  experience  was  of  the  opinion  that  they  could  bear  no 
possible  specific  relation  to  those  of  the  first.  Thus  in  addition  to  the 
diminuation  in  size,  the  spire  had  become  very  slender.  In  a  second 
experiment  of  a  similar  kind,  the  shells  of  the  third  generation  were  only 
4-7th8  as  long  as  those  of  the  parent  stock,  and,  still  more  remarkable,  the 
male  organs  had  disappeared,  whilst  the  liver  had  become  considerably 
reduced  in  size.  These  extraordinary  effects  were  probably  due  to  the 
cumulative  action  of  the  increasing  quantities  of  metabolic  products  in  the 
water,  in  which  the  mollusks  were  living." 

I  quote  this  case  not   because    the  evidence   is  to  my  mind  wholly 
conclusive,  but  because  it  shows  the  kind  of  evidence  which  experimental 
work  may  furnish.     If  in  three  generations  the  male  organs  had  entirely 
disappeared  it  is  obvious  that  the  germinal  substance  must  have  been  pro- 
foundly influenced. 

Now  there  is  an  increasing  body  of  opinion  among  those  biologists  who 
liave  paid  attention  to  such  problems,  that  acquired  characters  are  not 
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inherited.     If  that  be  so,  the  deterioration  of  the  individual  due  to  un- 
satisfactory conditions  of  development,  is  not  transmitted  to  his  offspring. 
But  if  the  kind  of  evidence,  to  which  I  have  just  drawn  your  attention, 
should  by  further  research  be  increased  in  volume  and  cogency,  as  appears 
to  me  not  improbable,  we  shall  have  to  distinguish  between  the  deteriora- 
tion of  the  germinal  substance  and  that  of  the  other  bodily  tissues.     I  da 
not,  of  course,  claim  any  novelty  in  this  suggestion,  I  merely  desire  to 
render  the  distinction  clear  and  comprehensible  for  our  present  purpose. 
Our  generalised  statement  will  then  run  as  follows :  Deterioration  of  the 
muscular,  skeletal,  nervous  and  other  bodily  tissue,  in  so  far  as  it  is  ac- 
quired during  personal  life,  is  not   inherited;    but  deterioration  of  the 
germinal  substance,  through  the  influence  of  poisons  or  metabolic  products, 
may  lead  to  degeneration  of  the  stock.    This  is  probably  a  quite  unimpor- 
tant factor  in  animal  life  under  normal  conditions,  because  natural  selection 
involves  the  elimination  of  such  degenerates ;  but  in  human  life  it  may  be 
of  sufficient  importance  to  be  reckoned  with  in  £^ny  discussion  of  heredity 
in  its  bearing  on  social  problems. 

We  pass  now  to  what  has  been  unquestionably  a  dominant  factor,  if 
not  the  dominant  factor,  in  the  evolution  of  the  lower  animals — natural 
selection.  It  is  unnecessary  to  do  more  than  remind  you  of  the  more 
essential  points.  The  first  Darwinian  position  is  that  there  is  over- 
production of  offspring.  The  birth  rate  is  in  excess  of  that  which  is 
requisite  to  keep  up  the  numbers  of  the  species  on  the  assumption  that 
all  survive  to  mate  and  breed.  Hence  there  must  be  some  percentage  who 
fail  thus  to  survive,  and  who  are  in  some  way  eliminated.  The  second 
position  is  that  variations  occur — that  those  who  are  born  are  not  all  alike. 
This  is  a  matter  of  common  observation,  and  the  variations  may  be  treated 
statistically  by  the  modern  methods  of  biometrics.  The  third  position  is 
that  there  is  a  "  struggle  for  existence."  The  phrase  is  in  some  respects  an 
unfortunate  one.  The  essential  feature  is  that  the  conditions  of  life  are 
such  as  to  cause  a  certain  amount  of  elimination.  The  fourth  position 
involves  a  very  probable  conjecture.  Granting  that  there  is  an  elimination 
of  certain  individuals  under  the  stress  of  life  conditions,  and  granting  that 
there  are  variations — some  in  favourable,  others  in  unfavourable  directions 
— it  is  probable  that  those  which  are  eliminated  are  those  whose  variations 
are  in  an  unfavourable  direction,  and  those  which  survive  to  mate  and 
breed  are  those  which  are  better  adapted  to  their  environment.  It  is 
difficult  to  establish  this  position  on  the  basis  of  statistics,  because  it  is  but 
seldom  that  there  is  an  opportunity  of  examining  the  eliminates  and 
comparing  them  with  the  survivors.     Still,  there  is  now  some  statistical 
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evidence,  and  modem  methods  of  research  will  probably  increase  its  volmne 
and  its  range.  Lastly,  the  fifth  position  of  Darwinism  is  the  inheritance 
of  adaptive  traits,  in  virtue  of  which  the  survivors  escaped  elimination. 

Let  us  divide  the  newly-born  offspring  of  a  species  or  race  into  three 
cohorts.  The  first  contains  those  whose  variations  are  in  a  favourable 
direction,  the  second  those  whose  variations  are  neither  favourable  nor  un- 
favourable, the  third  those  whose  variations  are  unfavourable.  Under 
natural  selection  elimination  preponderates  in  the  third  cohort.  This 
contains  the  degenerates.  But  where  natural  selectioif  is  rigid  and  severe, 
degeneration,  though  it  occurs,  is  not  perpetuated,  because  the  degenerates 
of  the  third  cohort  are  weeded  out. 

Of    late    vears   much   research    has   been   directed    to   the   further 

ft 

elncidation  of  nature,  range,  and  mode  of  origin  of  variations  and  the  laws 
of  their  inheritance.  On  the  one  hand,  experiments  are  being  conducted 
on  lines  suggested  by  the  Abb^  Gorgor  Mendel ;  they  are  of  too  technical 
a  nature  to  be  here  described.  On  the  other  hand  these  and  other  data 
are  being  examined  statistically  on  improved  methods,  devised  by  Dr. 
Francis  Gal  ton,  and  developed  by  Prof.  Karl  Pearson.     Galton's  law  is 

now  well  known.     The  statistical  individual  derives  half  of  his  hereditarv^ 

• 

characteristics  from  his  parents  ;  one  quarter  from  his  grand-parents ;  one 
eighth  from  his  great-grand-parents;  and  so  on.  Applying  this  law  to 
Basset  hounds  of  two  types,  known  as  "lemon  and  white"  and  "tricolour." 
Dr.  Galton  found  that  in  a  certain  generation  there  were  181  tricolours ; 
on  the  basis  of  this  law  there  should  have  been  180.  In  this  case,  the 
colours  of  parents,  grand-parents,  and  great-grand-parents  were  known. 
In  a  second  case,  where  parents  and  grand-parents  only  were  known,  the 
ohserved  number  was  387  tricolours,  compared  with  391,  the  number 
calculated  on  the  basis  of  the  law  of  heredity.  This  is  not  the  place  to 
enter  into  further  details.  The  essential  point  is  that  variations  do  not 
occur  haphazard,  but  in  accordance  with  rules  of  general  validity;  and 
that  on  the  basis  of  these  rules  there  is  a  calculable  probability  of  the 
inheritance  of  such  variations.  In  other  words  the  third  and  fifth  positions 
of  Darwinism — that  variations  occur  and  that  they  are  inherited — have 
heen  rendered  more  certain  and  more  definite ;  and  it  has  been  conclusively 
shown  that  they  apply  to  man  as  well  as  to  the  lower  animals. 

In  accordance  with  Professor  Karl  Pearson's  further  developments 
it  18  now  possible  to  assign  values  to  the  coefficient  of  hereditary  correlation 
between  brothers,  and  between  a  person  and  his  parents  or  more  remote 
aocestors.     A  new  value,  slightly  different  from  Dr.  Galton's,  is  assign- 
able to  the  coefficient  of  regression  towards  the  ancestral  type.     It  must 
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be  remembered,  however,  that  these  are  statistical  results  based  on  ; 
refinement  of  actuarial  methods.  If  it  be  said  that  such  conclusions  d< 
not  apply  in  the  case  of  Shakespeare,  for  example,  of  whose  brother 
nothing  striking  is  recorded,  there  is  a  sense  in  which  this  is  true  an< 
a  sense  in  which  it  is  false.  It  is  true  in  so  far  as  we  are  unable,  a 
present,  to  foretell  in  what  degree  any  given  infant  will  depart  from  th< 
statistical  mean.  It  is  false  if  it  implies  that  such  a  person  must  b 
excluded  from  the  data  under  statistical  treatment.  The  mean  resul 
can  only  be  obtainec^  if  all  degrees  of  departure  from  the  mean  are  takei 
into  consideration.  If  it  be  said  that  such  conclusions,  though  they  ma; 
apply  to  physical  and  bodily  characters,  are  not  applicable  to  menta 
characteristics,  it  must  be  replied  that  difficult  as  the  investigation  mus 
of  necessity  be,  such  data  as  are  obtainable  (and  they  have  been  treatet 
with  great  skill  and  care  by  Professor  Pearson  and  his  fellow- workers 
seem  to  justify  the  conclusion  that  approximately  the  same  coefBcien 
of  fraternal  correlation  applies  to  mental  characteristics  as  well  as  t< 
physical  characters,  such  as  stature  and  skull  measurements.  In  an; 
case  it  is  clear  that  where  the  physical  deterioration  or  degeneration  of  th 
race  or  stock  is  the  subject  of  enquiry,  the  statistics  which  give  the  meai 
results  for  large  representative  numbers  of  the  population  afford  the  onl; 
reliable  data  for  scientific  generalisations.  And  it  is  now  beginning  to  b< 
recognised  that  one  of  the  lines  along  which  further  developments  in  th< 
theory  of  natural  selection  are  to  be  expected,  is  that  of  the  statistica 
treatment  of  accurate  biometric  data. 

Before  brieflv  considerint]^  how  far  natural  selection  is  a  factor  in  humai 
evolution  under  the  conditions  of  civilisation,  it  will  be  desirable  to  note  ii 
what  respect  the  method  of  the  cattle  breeder  or  the  pigeon  fancier  differ 
from  that  which  obtains  under  nature.  The  essential  difference  is  this 
Under  natural  selection  there  is  a  progressive  elimination  from  belo^ 
upwards.  The  least  adapted  and  most  degenerate  are  the  first  to  go.  Th 
incidence  of  elimination  is  in  our  third  cohort.  But  in  artificial  selectioi 
the  breeder  chooses  out  what  seem  to  him  the  best  of  his  stock  from  whic 
to  breed.  The  most  highly  adapted  are  intentionally  and  deliberatcl 
picked  out.  The  incidence  of  selection  falls  on  the  chosen  few  in  th 
first  cohort.  Now  if  moral  considerations  permitted,  we  could  unques 
tionably  improve  the  human  race  by  applying  the  methods  of  the  cattk 
breeder.  But,  of  course,  they  do  not  permit.  Still,  in  accordance  wit 
the  principles  of  Dr.  Galton's  Eugenics  something  may  be  done,  by  th 
pressure  of  public  opinion,  and  by  a  fuller  personal  realization  of  tl 
principles  of  heredity,  to  encourage  the  perpetuation  of  the  best  stock,  an 
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to  discourage  the  marriage  of  degenerates.  It  is  a  delicate  and  difficult 
qnestion.  Perhaps,  at  present  the  best  that  can  be  done  is  to  open  people's 
ejes  to  the  fact  that  in  the  matter  of  heredity  we  do  not  live  in  a 
haphazard  world  in  which  the  physically  degenerate  have  just  as  good  a 
chance  of  bearing  healthy  and  vigorous  children  as  their  more  happily 
constituted  neighbours. 

Passing  now  to  the  question  as  to  how  far  natural  selection  obtains, 
under  the  social  conditions  of  human  life,  we  must  be  on  our  guard  against 
a  not  uncommon,  but  quite  fallacious  mode  of  argument.  We  often  see  it 
stated  that  since  natural  selection  is  dependent  on  the  struggle  for 
existence,  and  since  under  present  social  conditions  there  is  a  terribly 
severe  struggle  for  existence,  therefore,  it  follows  that  natural  selection  is 
constantly  in  progress  among  mankind.  It  does  not  necessarily  follow. 
It  only  follows  in  so  far  as,  under  this  struggle,  men  and  women  are  pre- 
vented from  marrying  and  begetting  children.  As  things  are,  probably  the 
struggle  is  most  severely  felt  by  those  who  marry,  and  have  families  which 
they  have  difficulty  in  supporting.  Of  course,  there  is  some  exclusion  from 
parenthood  through  the  struggle  for  existence.  But  there  is  a  good  deal  of 
flying  to  matrimony,  as  a  comfort  and  solace  in  the  midst  of  stress,  or  when 
it  temporarily  relaxes,  accompanied  by  a  pious  hope  that  the  children 
which  arrive,  with  becoming  regularity,  will  not  be  left  destitute  of 
support. 

That  natural  selection,  in  the  strict  sense  of  the  term,  is  still  operative 
in  human  evolution,  is  probably  best  seen  in  the  statistics  of  disease. 
They  are  not  easy  to  deal  with ;  and  further  research  is  needed.  But 
there  is  a  presumption  in  favour  of  the  contention  brought  forward  by 
Dr.  Archdall  Keid.  In  a  civilised  race  in  which  a  disease  has  been  preva- 
lent for  many  generations,  the  inhabitants  are  less  susceptible  to  the 
attacks  of  this  disease  than  peoples  among  whom  it  has  not  been  prevalent. 
This  may  be  due  to  acquired  immunity  transmitted  to  offspring ;  or  it  may 
be  due  to  the  fact  that  susceptible  persons  have  been  steadily  weeded  out, 
leaving  those  who  are  not  susceptible,  or  less  susceptible,  to  carry  on  the 
race.  Dr.  Reid  unhesitatingly  accepts  the  latter  alternative.  If  he  is 
right  there  is  natural  selection  by  the  elimination  of  the  susceptibles.  He 
applies  the  same  principle  to  the  alcohol  habit.  He  contends  that  tem- 
perate races  are  such  because  the  intcmperates — those  whose  inborn 
proclivities  lead  them  to  excessive  indulgence — have  drunk  themselves  to 
death,  leaving  those  with  moderate  appetite  for  alcohol  to  be  the  parents 
of  a  temperate  race.  It  may  be  so,  though  I  am  not  at  present  fully 
satisfied  that  it  is  so.     Still  it  is  an  interesting  suggestion,  and  puts  a  new 
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aspect  on  the  temperance  question.    In  any  case,  it  illustrates  how  natural 
selection  may  still  be  operative  among  human  folk. 

Assuming  that  Dr.  Archdall  Reid's  contention  both  in  the  matter  of 
disease  and  in  that  of  alcoholism  is  sound,  then,  apart  from  what  most  of 
us  would  regard  as  moral  considerations,  the  doctor  and  the  temperance 
advocate  are  in  some  degree  enemies  to  the  cause  of  progress.  The  more 
thoroughly  disease  and  drink  do  their  fell  work,  the  less  susceptible  will 
the  human  stock  become  to  their  ravages.  But  if  the  doctor  and  the 
temperance  advocate  were  incontinently  abolished  it  is  not  unlikely  that 
the  race  would  lose  more  than  it  gained.  Although  they  may  minister  in 
some  degree  to  degeneration,  they  do  much  to  check  deterioration. 
Granted  that  they  may  to  some  extent  lower  the  level  of  human  poten- 
tiality, they  do  much  to  raise  the  level  of  human  actuality  by  bettering  the 
conditions  under  which  men  live. 

Let  us  now,  in  conclusion,  review  our  whole  position.  We  have  drawn 
the  distinction  between  deterioration  due  to  adverse  conditions  of  develop- 
ment, and  degeneration  as  a  lowering  of  the  inborn  possibilities  of  such 
development.  Degeneration  affects  the  stock;  both  degeneration  and 
deterioration  affect  the  race.  Except  in  so  far  as  deterioration,  acquired 
in  the  course  of  personal  life,  affects  the  germinal  substance  through  the 
influence  of  poisons  or  metabolic  products,  it  has  probably  no  influence  on 
the  inborn  potentialities  of  the  stock ;  it  does  not  lead  to  degeneration. 
Apart  from  such  germinal  deterioration,  heredity  is  wholly  a  matter  of 
congenital  variations  and  entirely  independent  of  the  conditions  of  nurture. 
Though  much  further  research  is  required,  certain  broad  statistical  laws 
of  heredity  are  already  firmly  established ;  and  there  is  no  doubt  that 
both  favourable  and  unfavourable  variations  are  inherited.  If  civilised 
man  were  influenced  only  by  strictly  biological  considerations  there  is  no 
question  that  the  human  stock  could  be  improved  both  by  selective 
breeding  according  to  the  methods  of  artificial  selection,  and  by  deliber- 
ately allowing  natural  selection  to  have  free  play,  with  the  resulting 
elimination  of  the  unfit.  This  course  is,  however,  repugnant  to  the  moral 
conscience.  Civilised  men  are  swayed  by  other  motives  than  those  which 
appeal  to  the  cattle-breeder.  Apart  from  the  development  of  a  Eugenic 
conscience,  apart  from  quickening  a  realising  sense  of  the  responsibilities 
of  parenthood  in  relation  to  the  known  laws  of  heredity  (and  not  merely 
some  popular  travesty  of  these  laws),  it  would  seem  that,  under  existing 
ideals,  comparatively  little  can  be  done  to  lessen  such  degeneration  as  may 
be  in  progress. 

That,  however,  does  not  mean  that  little  can  be  done  for  national  well- 
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being.  On  the  contrary,  much  may  be  done,  much  is  being  clone,  to 
diminish  deterioration.  If  the  hereditary  possibilities  are  to  a  very  large 
extent  beyond  our  control,  all  the  more  imperative  is  the  call  on  us  to  so  to 
better  the  conditions  of  life  as  to  enable  men  and  women  to  make  the  very 
most  of  the  existing  hereditary  possibilities.  That  we  can  assui'edly  do  by 
Intimate  social  means.  All  sanitation,  all  physical  and  hygienic  training, 
all  education  are  means  to  this  end ;  they  further  personal  development 
and  check  personal  deterioration,  whatever  else  they  may  not  be  doing. 
We  have  to  deal  with  the  human  organism  and  his  environment.  What 
the  organism  becomes  in  the  course  of  development  is  a  joint  product  of 
nature  and  nurture,  of  hereditary  possibilities  and  the  conditions  of  life. 
Granting  that  we  can  do  little  to  raise  the  hereditary  possibilities,  we  can 
do  much  to  improve  the  conditioning  environment. 
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POPULAE    LECTURE. 

By    Councillor    ^W.    FLEMING    ANDERSON.    J. P., 

Chairman  of  the  Health  Committee  of  Glasgow. 

ABSTRACT. 


THE   WASTAGE   OF   HUMAN    LIFE. 

IT  has  been  my  privilege  for  the  last  fourteen  years  to  be  a  member  of 
the  Public  Health  Committee,  and  for  the  last  four  years  I  have 
been  burdened  with  the  responsibility,  as  well  as  the  honour,  of  being 
Chairman  of  that  Committee.  It  has  been  my  duty  in  the  course  of  my 
experience  to  see  and  to  know  the  terrible  facts  of  the  lower  forms  of  life 
in  a  great  city,  and  to  become  convinced  that  there  is  no  work  and  no 
duty  to  which  we  are  called  as  citizens  so  grand,  so  intensely  real,  and  so 
urgently  clamorous  as  the  putting  an  end  to  the  iniquitous  and  unholy 
waste  of  human  life  which  prevails  in  our  great  centres  of  industry,  and 
in  a  lesser  proportion  in  the  smaller  districts  of  our  great  Empire.  The 
aim  of  all  sanitarians  is  not,  in  the  main,  to  cure  disease,  but  to  prevent 
disease,  and  the  object  of  this  Congress  is  not  only  to  gather  information, 
but  to  spread  it.  And  let  me  say  here  how  much  we  laymen  appreciate 
the  efforts  of  the  facultv  of  medicine.  How  different  these  are  from  those 
of  the  ordinary  business  man  who  seeks  to  bring  as  much  business  as  he 
properly  can  to  his  particular  department ;  what  a  contrast  it  is  to  find 
the  men  in  our  medical  profession,  who,  while  active  in  seeking  to  cure  the 
diseases  of  humanity,  band  themselves  together  in  order  that  they  may 
not  only  cure,  but  may  devise  the  very  best  means  of  preventing  those 
diseases  which  it  was  their  mission  to  cure  ? 

Now  let  us  look  at  the  enormous  strides  public  health  has  made  during 
the  last  half  century.  In  1855  we  got  compulsory  registration,  I  am 
now  giving  samples  of  what  has  been   done   in   Glasgow,   because  the 
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statistics  and  facts  are  known  to  me,  and  it  is  practically  a  reflex  of  what 
is  going  on  all  over  the  country,  and  I  do  not  make  these  quotations  in 
anv  boastful  or  egotistical  spirit,  but  only  to  illustrate  what  is  going  on  all 
over  the  country.  1855  was,  I  say,  the  year  in  which  we  got  compulsory 
registration,  and  it  was  in  1862  that  we  had  our  first  period  of  awakening 
in  Glasgow  under  our  first  medical  officer,  who  still  lives  to  enjoy  the  well 
earned  repose  and  the  loving  gratitude  of  the  army  of  men  that  he  has 
trained — he  is  now  Professor  Sir  William  Gairdner.  What  did  he  find? 
No  staff;  no  hospitals;  no  nurses;  typhus  cases  by  the  thousand;  no  disin- 
fection; no  notification  of  infectious  disease;  no  limit  to  the  over-crowding 
in  the  houses,  and  worse  still  over-crowding  by  rapacious  landlords  placing 
houses  on  ground  which  was  meant  to  be  open  spaces  for  all  time. 

In  1875  the  death-rate  of  Glasgow  was  30*8.  Let  me  explain  that 
when  our  death-rate  is  reduced  by  one  it  means  a  saving  in  Glasgow  of 
800  live^  per  annum.  In  1875  our  death-rate  was  30*8,  and  in  1^79  it 
touched  its  then  lowest  point — it  was  24*().  Last  year  our  death-rate  was 
17.  Scarlet  fever,  typhoid,  diphtheria,  and  consumption — all  these  things 
have  gone  down  by  leaps.  Smallpox  has  very  nearly  disappeared,  typhus 
is  practically  abolished,  there  has  been  an  improvement  all  along  the  line, 
and  yet  why  is  it  that  with  all  that  improvement  in  every  phase  of  life — 
from  five  years  and  upwards  there  has  been  this  great  improvement — and 
yet  to-day  the  infantile  death-rate  of  this  country  is  as  high  practically  as 
ever  it  was,  and  in  some  parts  of  this  free  Britain  worse  than  it  was  over  40 
years  ago?  Why  is  this?  Some  people  when  I  have  spoken  to  them  about 
it  say,  "  It  is  a  good  job ;  survival  of  tlie  fittest,  there  is  no  use  roaring 
delicate  children."  I  decline  to  accept  the  theory  that  this  must  go  on, 
and  that  this  state  of  things  is  not  curable ;  I  decline  to  accept  that  it  is 
the  Lord's  will  that  these  little  ones  should  perish.  Whatever  may  be 
the  material  circumstances  attending  the  procreation  and  birth  of  the 
child,  however  sordid  and  unlovely  this  may  be,  there  is  in  the  entrance  of 
every  child  into  this  world  a  new  creation  which  is  immortal  and  indestruc- 
tible, a  raindrop  from  the  Divine  fountain — the  history  of  another  body, 
soul,  and  spirit  has  begun  to  be  written.  However  lowly,  however  wretch- 
edly bom,  liowever  squalid  the  surroundings,  each  child  comes  fresh,  clean, 
and  new  into  the  world  of  life,  full  of  fresh  potentialities,  with  unknown 
and  unlimited  possibilities  for  good  and  evil,  of  hopes  and  miseries,  of 
creation  or  destruction.  Everything  good  and  fair  is  possible  to  each  child 
as  it  opens  its  eyes  on  this  world  if — and  what  an  if — if  it  gets  a  fair 
chance,  and  every  child  has  a  right  to  demand  by  all  the  laws  of  God  and 
nature  a  fair  chance. 
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Now  what  do  I  mean  by  a  fair  chance  ?  A  fair  chance  has  clearly 
these  conditions — first  the  parental  care,  love  and  affection  as  will  draw 
out  its  natural  powers  in  the  moral  and  mental  state ;  a  fair  chance  is 
good  food,  good  sunlight,  proper  clothing,  exercise,  cleanliness;  children's 
pleasures ;  above  all  it  must  be  prevented  from  dying,  as  that  is  the  end  of 
all  things. 

Well,  this  is  my  subject — the  wastage  of  human  life ;  the  cruel, 
terrible,  wicked,  criminal  wastage  which  prevails  in  this  great  Empire  of 
ours  in  this  year  of  grace,  1906.  In  itself  and  by  itself  it  is  a  wanton 
waste  of  God's  greatest  gift  to  the  world  of  man.  Life — what  is  it  ?  It 
is  not  rank,  or  wealth,  or  ambition,  or  education,  or  work,  or  food,  or 
dress — yet  this  thing  which  mature  man  places  before  all  is  allowed  to  be 
wasted.  Why  ?  Is  it  because  its  victims  are  unable  to  articulate  their 
ill  usage,  except  by  a  cry  which  so  often  falls  on  deaf  ears,  and  may,  if 
heard,  be  misunderstood.  It  is  not  only  these  deaths,  but  it  is  their 
attendant  circumstances.  The  picture  is  full  of  terrible  misery  such  as  to 
make  one's  heart  sick,  while  the  loss  to  our  country  by  these  units  of  our 
progress  is  to  the  nation  a  loss  which  cannot  be  measured^  We  talk  about 
the  carnage  of  war  and  are  shocked  by  the  loss  of  valuable  lives  in  a  great 
battle.  Why,  every  day  in  this  country  we  are  engaged  in  a  battle  more 
bloody  than  those  of  the  South  African  war  in  which  there  is  a  great  and 
ceaseless  loss  of  that  most  valuable  of  all  national  assets — human  life. 

Talk  of  Empire.  In  my  judgment  Empire  does  not  consist  of  the 
countless  millions  of  acres,  but  in  the  health  and  happy  living  of  all  classes 
of  an  industrious  and  contented  people.  We  battle  and  fight  to  protect 
and  acquire  property,  and  slay  and  are  slain  in  the  struggle,  but  in  this 
battle  the  innocent  slain  have  no  weapons  and  can  offer  no  resistance,  but 
they  feebly  perish,  impotent  and  helpless,  or  if  they  survive  they  are 
tainted  in  mind  and  body,  a  burden  to  themselves  and  their  fellow 
creatures,  and  to  the  State  a  national  loss  instead  of  a  national  gain. 

Recently  in  London  we  had  a  Conference  upon  infantile  mortality,  and 
we  were  fortunate  in  having  the  patronage  of  our  King  and  Queen,  and 
we  were  also  fortunate  in  having  as  the  President  of  that  gathering  the 
President  of  the  Local  Government  Board,  and  he  made  this  statement, 
which  is  true — that  there  are  in  the  United  Kingdom  over  100,000 
infants  under  12  months  old  who  are  ruthlessly  put  to  death,  not 
willingly  but  through  ignorance  and  vice.  Let  me  give  you  this  figure : 
In  Scotland  our  infantile  death-rate  is  25  per  cent,  lower  than  the  death- 
rate  of  England  and  Wales ;  that  is  to  say,  if  in  Scotland  the  babies  died 
at  the  same  rate  as  they  are  dying  to-day  in  England  and  Wales  we  would 
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have  an  additional  death-rate  of  babies  in  Scotland  of  3,249,  or  say  in  the 
ten  years  a  loss  of  32,490.  Or  to  put  the  thing  in  another  way :  If  the 
death-rate  amongst  babies  in  England  had  been  as  low  as  the  death-rate 
amongst  infants  in  Scotland  there  would  have  been  a  saving  every  year  of 
babies  in  England  and  Wales  of  23,249,  or  during  the  ten  years  of 
232,490.  Li  England  the  death-rate  from  1893  to  1902— ten  years— and 
we  take  ten  years  because  it  is  supposed  to  be  reliable  for  statistics,  was 
152;  in  Scotland  it  was  127,  and  in  Ireland  it  was  104.  Why?  Because 
Ireland  is  a  poor  country,  and  there  most  of  the  mothers  give  their  babies 
their  birthright  and  suckle  their  own  babes.  Let  me  here  remark  as 
another  instance,  that  during  the  siege  of  Paris  the  death-rate  among 
infants  went  down  enormously  because  the  mothers  were  confined  to  the 
home  and  had  no  occupation  and  nothing  else  to  do  but  to  look  after  those 
m  their  own  homes.  Now  is  it  not  a  very  sad  commentary  upon  our 
boasted  education  and  enlightenment  to  find  that  while  in  England  and 
Wales  the  death-rate  is  152,  it  is  so  much  less  in  our  Colonies.  In  New 
South  Wales  it  is  111,  Victoria  109,  South  Australia  106,  Queensland  103, 
Sweden,  whose  representatives  come  here  to  learn  from  us,  comes  out  at 
99,  Norway  94,  and  Tasmania  93. 

I  do  not  believe  that  illegitimate  children  come  into  the  world  less 
healthy  than  legitimate,  but  it  is  a  fact  that  they  die  in  infancy  twice  as 
quickly  as  legitimate  children.  The  average  for  six  years  in  Glasgow 
of  the  deaths  of  legitimate  children  from  1898  to  1903  was  139  per  1000, 
while  the  death-rate  among  illegitimate  children  was  241,  and  at  the 
Conference  to  which  I  have  referred  it  was  stated  that  in  one  of  our 
English  cities  it  is  a  fact  that  roughly  three  out  of  every  five  illegitimates 
die  before  they  reach  their  next  birthday.  Why  this  great  diflference  in  the 
death-rate  between  legitimates  and  illegitimates,  when  we  know  that  the 
death-rate  of  illegitimate  children  nursed  by  their  own  mothers  does  not 
vary  appreciably  from  the  general  rate  of  mortality  for  all  England  f 
What  do  these  statistics  point  to  ?  There  may  be,  of  course,  occasionally  pre- 
natal causes  induced  by  the  fear  of  the  discovery  of  the  mother's  condition, 
but  I  think  there  is  no  doubt  that  a  large  measure  of  this  mortality  could 
be  prevented.  The  existence  of  the  child  is  in  itself  a  strong  incentive  to  do 
away  with  it,  so  long  as  we  wholly  blame  the  mother  and  she  is  held  up 
to  the  contempt  of  society,  in  addition  to  bearing  her  own  shame,  which 
is  often  accompanied  by  poverty.  I  think  it  also  a  disgrace  that  the 
putative  father,  when  he  does  contribute,  should  contribute  such  a 
miserable  pittance  so  that  the  child  has  to  be  handed  over  to  some  out- 
sider to  narse,  and  I  have  never  yet  been  able  to  understand  why  it  is 
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that  the  woman  is  looked  upon  with  reproach,  often  by  her  own  sisters, 
when  the  father  for  some  reason  is  not  subjected  to  the  same  ostracism. 

Then  again,  what  swells  our  death-rate  is  the  positive  cruelty  which  is 
perpetrated  on  numbers  of  these  children.  The  Society  for  the  Prevention 
of  Cruelty  to  Children  had  in  six  years  25,000  odd  complaints  before 
them ;  of  these,  21,000  were  proved,  and  the  great  bulk  of  them  related  to 
babies.  In  addition  to  cruelties  there  are  a  great  number  of  them  who  die 
by  actual  violence,  and  it  is  astonishing  to  find  how  many  of  these  are 
suffocated  every  year.  I  do  not  know  that  I  need  trouble  you  with 
the  1,000  cases  of  children  who  were  overlaid — that  is  the  polite  word  for 
it — who  were  suffocated.  The  bulk  were  suffocated  between  Saturday 
night  and  Monday  morning ;  283  on  Sunday  night ;  141  on  Monday ;  137 
on  Tuesday;  116  on  Wednesday;  115  on  Thursday;  107  on  Friday;  and 
118  on  Saturday.  It  shows,  of  course,  that  liquor  again  is  at  the  bottom 
of  this  problem,  as  it  is  at  the  bottom  of  most  of  our  social  problems. 

Now  I  will  endeavour  to  deal  with  some  other  matters,  and  also 
give  you  some  idea  of  one  of  the  methods  we  are  trying  to  establish  in 
Glasgow  in  order  to  bring  about  a  different  state  of  things.  Up  to  this 
point  I  have  been  dealing  with  the  deaths  of  infants  who  have  lived. 
I  have  now  to  refer  to  another  veiy  serious  thing  that  was  brought 
prominently  before  the  recent  conference,  dealing  with  children  who  should 
have  been  living,  but  were  born  what  is  called  "still."  Statistics  show  that 
in  1906  our  sanitary  authority  buried  122  still-born  babies  at  the  expense 
of  the  city,  and  of  those  41  were  illegitimate;  in  1905,  142;  in  1904,  121; 
in  1903,  142 ;  and  in  1902,  114;  or  during  these  five  years  we  buried  641 
so-called  still  births,  218,  or  34  per  cent,  of  which  were  illegitimate.  My 
contention  here  is,  and  I  make  it  because  of  the  statements  which  were 
made  by  some  of  our  most  respected  medical  officers  of  health,  that  a  great 
many  of  these  children  who  were  put  out  of  the  way  as  still-births  were 
born  living,  and  were  deliberately  allowed  to  die  at  their  birth ;  and  the 
reason  that  no  punishment  followed  this,  in  my  eyes,  crime,  was  because 
at  the  present  moment  still-births  are  not  registered,  and  therefore  we 
have  no  record  really  of  what  happens. 

We  will  pass  on.  When  I  knew  that  I  was  to  come  and  give  this 
address  to  this  Congress,  I  asked  our  sanitary  inspector  if  he  would  be 
good  enough  to  get  for  me  some  snap  photographs  of  various  babies 
throughout  the  city,  giving,  if  possible,  their  ages  and  their  weights,  to 
give  an  illustration  of  how  much  the  mother's  care  has  got  to  do  with 
whether  a  baby  lives  or  dies.     These  photographs  have  been  divided  into 
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four  classes,  and  the  first  four  or  five  represent  babies  who  were  found 

being  brought  up  on  the  bottle  with  ordinary  milk,  or  milk  and  water,  or 

what  we  call  "saps"  in  Scotland,  which  consists  of  biscuits  and  other 

starch  ingredients,  given  of  course  in  carelessness  or  ignorance   of  the 

mother. 

The  first  series  deal  with  bottle-fed  children,  who  were  the  children  of 

those  living  in  what  in  Glasgow  are  called  '^  farmed-out  houses."     This 

was  another  curse  of  the  nineteenth  century.     Landlords  had  houses  in 

which  undesirable  tenants  were  housed.     Instead  of  letting  these  houses 

to  the  individual  tenants,  they  let  the  whole  tenement  or  two  or  three 

tenements  to  one  person,  who  paid  £4  or  so  per  annum  for  the  rent  of  a 

single  apartment,  and  the  person  put  into  the  apartment  perhaps  a  box  or 

a  chair  and  a  bed,  and  papered  the  w^alls  often  with  two  or  three  different 

kinds  of  paper,  and  for  that  he  charged  lOd.  a  night,  or  5/-  a  week,  or  £13 

a  year.     These  houses  were  occupied   mainly  by  those  people  who  had 

given  way  to  drink ;  who  had  lost  their  homes,  and  who  having  once  got 

into  the  vortex  were  unable  to  get  out  again. 

Pictures  were  shown  of  babies  of  varying  weight.  One  illegimate  child 
six  weeks  old  weighed  only  9  lbs.,  and  was  now  being  fed  on  corporation 
milk.  It  might  be  said  that  this  infant's  life  had  been  saved  by  the  cor- 
poration. Another  illegimate  child  three  months  and  three  weeks  old 
weighed  but  9  lbs.  • 

The  second  series  of  pictures  deal  with  children  fed  at  the  breast,  and 

the  weights  of  these  children  furnish  argument,  if  argument  be  needed,  that 

there  is  nothing  for  a  child  like  the  mother's  milk.     One  child  seven  weeks 

old  weighed  11  lbs,  8  ozs.;  another,  twenty-seven  days  old,  weighed  10  lbs. 

This  is  one  of  the  most  interesting  cases  I  have  ever  met  with.     The 

father  was  a  labourer  living  in  a  house  of  two  rooms  in  the  north  of  the 

citv,  and  the  infant  w^as  fed  on  the  breast  from  birth.     The  mother  had 

four  other  children  all  alive  and  healthy.     She  was  twenty-nine  years  of 

a^.    The  father  earned  21s.  a  week.     Although  he  earned  at  one  time 

much  better  pay,  as  head  waiter  in  a  public  house,  yet  owing  to  conscientious 

scruples  he  threw  up  that  job  and  took  a  humbler  one  as  a  fitter's  labourer. 

Although  now  in  poorer  cicumstances  the  couple  said  they  did  not  regret 

the  change.      I   now   show  a    third   breast-fed  baby   of   six  weeks  old, 

weighing  10  lbs.  8  ozs. ;   another  eight  weeks  old,  weighing  10  lbs.  4  ozs.; 

and  still  another  seven  weeks  old,  weighing  9  lbs.  12  ozs. 

The  next  series  of  pictures  deal  with  children  fed  on  Glasgow 
Corporation  milk.  Of  course,  the  object  of  my  pictures  is  to  endeavoilr 
to  show  that  there  is  nothing  to  equal  mother's  milk,  and  that  respect- 
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able  society  ought  to  deal  with  smart  society,  or  any  other  society,  which 
for  the  sake  of  the  mother's  own  enjoyment  or  convenience  seeks  to 
deprive  the  child  of  that  which  even  the  lower  animals  get.  I  have 
taken  the  trouble  to  get  in  the  city  of  Glasgow  thirteen  well-known, 
enormously  advertised  patent  foods  for  babies.  I  asked  our  corporation 
chemist  to  give  the  analysis  but  to  keep  the  names  of  the  proprietors  out 
of  my  sight,  and  I  wish  to  show  you  how  it  is  that  our  babies  do  not 
thrive  on  a  lot  of  these  expensive  things,  which  to  some  children  are  little 
better  than  poison.  In  the  tabulated  statement  of  the  analytical  results 
I  have  arranged  the  foods  according  to  the  percentage  of  starch  contained 
in  them.  From  a  perusal  of  the  results  you  will  observe  that  samples 
one  to  eight  contain  over  fifty  per  cent,  of  starch,  and  samples  one  to  four 
contain  practically  seventy-five  per  cent,  of  starch.  It  is  only  fair  to 
point  out  that  samples  three,  seven,  and  eight  contain  ferment  capable  of 
converting  starch  into  sugar  during  the  preparation  of  the  food  for  use. 
No  doubt,  if  the  preparation  of  the  food  is  carefully  carried  out,  it  loses  a 
large  proportion  of  the  starch  which  is  converted  into  sugar,  but  on  the 
other  hand,  through  lack  of  skill  or  care,  the  result  may  be  entirely 
unsatisfactory,  and  it  is  certainly  not  desirable  that  the  nutritive  value  of 
an  infant's  food  should  be  liable  to  variations,  due  to  the  conduct  of  the 
person  who  prepares  the  food.  Generally  the  composition  of  these  infant 
foods  varies  within  a  wide  radius.  For  example  take  the  percentage  of 
sugar.  It  varies  between  nothing  and  practically  sixty-six  per  cent. ;  the 
percentage  of  dextrine  varies  from  1*50  to  14*37  per  cent.,  and  tiie 
variation  of  the  percentage  of  starch  has  been  already  noted.  Fat,  an 
essential  constituent  in  infants'  food,  varies  considerably,  and  in  seven  out 
of  the  thirteen  samples,  the  percentage  is  below  one  per  cent.  Proteids 
are  a  fairly  constant  figure,  but  the  proportions  we  have  not  had  time  to 
go  into.  But  the  main  fact  is  that  the  nutritive  value  of  these  infant 
foods  placed  on  the  market  fluctuates  enormously.  In  some  the  nutritive 
value  is  so  low,  that  if  the  infant  was  fed  on  them  without  the  addition  of 
cows'  milk,  the  result  would  be  starvation. 

We  say  that  if  mothers  cannot  nurse  their  own  babies  then  there 
ought  to  be  some  provision  made  for  these  children  getting  food  suitable 
for  them,  and  we  have  gone  to  the  length  of  establishing  in  Glasgow  a 
corporation  milk  depot.  We  have  got  a  highly  qualified  lady  to  take 
charge  of  it,  and  coming  to  this  Congress  I  thought  it  well  to  give  you 
an  idea  of  what  we  are  really  doing  at  the  present  moment.  At  the 
present  moment  we  have  roughly  800  babies  being  fed  on  corporation 
milk,  and  the  method  we  adopt  is  this — we  have  one  large  centre  in 
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which  we  humanise  the  milk  and  from  this  place  we  distribute  it  by 
diiiymen  throughout  the  city,  and  we  allow  them  15  per  cent,  for  the 
distribution  of  our  milk  as  we  do  not  want  to  become  municipal  traders 
of  eveiything  under  the  sun.  Recently,  we  appointed  a  lady  medical 
officer  to  follow  up  the  cases  so  as  to  get  suitable  children  to  take  this 
corporation  milk. 

I  now  proceed  to  show  a  series  of  pictures  describing  the  various  stages 

of  the  treatment  of  the  milk  in  the  central  depot.     The  first  shows  the 

entrance,  where  particulars  are  taken  down  and  where  the  baby  is  supposed 

to  be  weighed  once  a  week  to  see  whether  it  is  really  thriving  or  not. 

The  milk  is  obtained  from  the  same  farms  which  supply  the  city  hospitals, 

and  these  farms  are  subject  to  the  control  of  the  medical  officer  of  health. 

The  cows  have  also  to  be  regularly  tested  by  the  veterinary  surgeon  to  see 

that  there  is  no  tuberculous  disease,  and  so  far  as  we  know  we  get  the 

milk  under  the  best  conditions  possible.     The  milk  first  goes  through  a 

separator  in  the  depot  for  the  extraction  of  dirt  which  is  in  milk  produced 

under  the  very  best  conditions.     The  bottle  washing  machine  is  a  new 

idea,  for  the  girl  who  attends  it  is  bound  to  wash  the  bottle  for  her  own 

preservation.     Each  bottle  is  washed  three  times.     All  the  girl  has  to  do 

is  to  place  the  bottle  on  the  machine  and  if  she  neglects  to  do  so  she  gets 

drenched.     The  machine  washes  2,000  bottles  per  hour.     After  the  bottles 

we  washed  they  are  filled  with  milk  to  an  exact  measure.     They  charge 

2d.,  2^,  and  3d.  for  the  milk,  and  the  corporation  went  into  it  deliberately 

homng  that  they  would  lose  money,  in  order  that  it  might  not  be  thrown 

it  them  that  it  is  a  money-making  concern.    They  have  a  metallic  cork  for 

every  bottle,  which  keeps  the  milk  in  absolutely  splendid  condition.     After 

the  bottles  are  filled  they  are  run  into  a  steriliser,  and  afterwards  they  go 

into  a  refrigerator.     Subsequently  the  milk  is  distributed  in  carts  bearing 

the  name  of  the  corporation. 

A  series  of  views  of  the  playground  provided  for  the  children  of  the 
city  will  now  be  thrown  on  the  screen. 

Well,  what  is  to  be  done  ?     Is  Britain  going  to  sit  still  and  let  us  go 
on  for  a  few  years  more  before  doing  something  to  stop  this  great  waste 
ot  infant  life.     I  am  not  here  to  argue  that  food  will  solve  the  problem, 
bnt  I  say  it  is  one  of  the  most  important  factors  of  the  problem.     There 
ue  many  others ;   and  I  want,  if   it  is  possible,  some  influence  to  go 
from  this  meeting  by  the  delegates  to  their  respective  authorities,  so  that 
we  may  by  importunity  make  the  Government  know  that  we  are  deter- 
mined to  have  this  gross  scandal  removed.     I  admit  that  I  am  not  politi- 
callv  orthodox :  I  do  not  understand  at  all  the  wavs  of  Government.     I 
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think  I  might  have  been  in  Parliament  if  I  had  wished,  but  I  am  very  ^ 
I  have  not  gone  in.  What  is  it  we  find  the  Government  taking  up  11 
time  with? — the  Wild  Birds  Protection  Act;  the  Fresh-water  Trout  I 
the  Hares  and  Rabbits  Bill.  Well,  I  am  only  a  plain  man,  but  if  I  ^ 
asked  to  solve  these  problems  I  would  say  that  the  man  who  wastes 
time  fishing  a  stream  should  have  leave  to  keep  all  the  fish  he  gets.  I 
week  I  was  in  a  committee  room,  and  what  did  I  find  the  gentlei 
doing?  They  were  discussing  the  Fertilising  and  Foods  Bill.  The  i 
was  that  the  proprietors  of  fertilisers  should  not  cheat  the  ground ; 
yet  to-day  the  proprietors  of  infants'  foods  may  make  as  much  profil 
they  like,  regardless  of  what  the  result  is  to  be  to  the  children. 

We  have  Boards  of  Agriculture,  and  I  do  not  object  to  them  want 
to  know  how  to  preserve  fish  life  and  how  to  kill  the  big  bug;  but 
greatest  thing  we  have  to  do  is  to  conserve  life.  We  have  also  throi 
our  sanitary  associations  to  see  that  the  people  get  pure  food  and  dec 
houses  and  one  or  two  other  things;  and  yet  to-day  they  are  busy 
cussing,  in  the  law  courts,  what  is  whisky  I  I  want  to  get  this  Congi 
enthusiastic,  so  that  they  might  go  home  and  consider  what  is  infants'  fc 
that  we  may  make  representations  to  the  Government  that  someth 
may  be  done  to  help  us  by  legislation  in  putting  an  end  to  the  terri 
wastage  that  is  going  on. 

What  I  suggest  is,  first — and  again  I  am  afraid  I  am  heterodox — I 
not  object  to  girls  being  well  educated  and  trained  in  everything  whicl 
to  be  a  benefit  to  them,  but  I  think  if  instead  of  cramming  their  heads 
that  they  may  perplex  their  mothers  and  fathers  with  educational  com 
drums,  it  would  be  a  good  thing  if  teachers  found  at  least  a  little  ti 
to  teach  the  girls  something  about  invalid  and  infant  diet  and  cooking, 
think  some  representation  should  be  made  in  that  direction. 

In  the  second  place,  what  we  must  have  without  delay  is  notificat 
within  forty-eight  hours  of  the  birth  of  every  baby.  In  Glasgow  we  ti 
to  bribe  them  by  offering  one  shilling  to  every  person  who  would  br 
information,  but  it  would  not  do.  What  I  do  not  understand  is  t 
while  a  death  has  to  be  registered  in  three  days,  a  birth  in  Scotland  i 
not  be  registered  for  three  weeks,  so  that  it  very  often  happens  that 
Registrar  is  asked  to  register  the  birth  and  the  death  at  one  visit.  I  h 
that  we  shall  go  away  from  this  place  determined  that  notification  to 
medical  officer  of  health  should  be  made  within  forty-eight  hours. 

In  the  next  place,  I  think  that  the  law  ought  to  be  enforced  so  1 
mothers  will  not  be  allowed  to  work  in  factories  up  to  the  very  hou: 
their  confinement ;  and  in  the  next  place,  I  think  that  mothers  ought 
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to  be  allowed  to  resume  their  work  after  their  confinement  until  they  have 
satisfied  the  medical  officer  of  health  that  they  had  made  proper  provision 
for  the  nursing  of  their  little  babies  left  at  home. 

Then  again  we  want  to  put  an  end  to  the  scandal  which  at  present 
exists  with  still  births.  At  the  present  moment  we  are  told  that  children 
are  bom  living  and  are  allowed  to  die.  We  want  every  birth,  whether  it 
be  a  live  or  a  still  birth,  to  be  notified,  and  that  no  child  still-bom  shall  be 
allowed  to  be  buried  until  it  is  first  seen  by  the  medical  officer  of  health. 

These  are  the  important  points  which  I  think  we  ought  to  deal  with. 
I  will  not  weary  you  further,  but  will  close  with  a  few  lines  that  were  sent 
me  by  one  of  my  officials  on  having  seen  an  infant  dying  in  a  herring  box, 
bowing  that  I  was  going  to  address  this  Conference : 

"  O  sweet,  unconscious  martyr  I  I  have  seen 
Thee  slowly  dying,  with  no  help  at  hand 
But  hers  who  bore  thee,  and  have  watched  the  sand 
Of  thy  brief  life  run  out,  who  might  have  been 
A  priceless  jewel  in  thy  native  land. 
As  bleating  ewe  upon  the  upland  green 
Whose  wandered  lamb  lies  aead  in  a  ravine, 
Thy  mother  cries — but  does  not  understand. 
Dear  God,  forbid  it  that  the  coming  years 
Shall  see  such  infants  sinking  in  the  deep 
Unaided,  lost,     .     .     .     and  Science  looking  on. 
Ah,  no !  responsive  to  maternal  tears. 
Behold !  Britannia  rises  from  her  sleep 
And  from  the  cradle  bids  pale  Death  begone." 
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NOTES  ON   LEGISLATION    AND    LAW   CASES. 

These  notes  are  copied  by  permission  from  The  Law.Reports  published  by  The  Incor- 
porated Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the  Library  of 
the  Listitute. 


WATEB WORKS. — Injtnnous  affecthn  of  Land  Loss  of  Support — AtUharized 
Worhing  —  Compensation — Interest — Watertvorhs  Clnuses  Act,  1847  (10^ 
11  Vict,  c.  17),  ss.  6,  12. 

By  a  special  Act  which  incorporated  the  Waterworks  Clauses  Act,  1847,  the 
defendants  were  authorized  to  make  and  maintain  certain  waterworks,  including 
a  well  and  pumping  station.  After  the  completion  of  the  works  the  de- 
fendants, for  the  purpose  of  their  undertaking,  took,  by  means  of  pumping 
operations,  such  water  as  was  found  in  and  under  the  lands  taken  by  them  for 
constructing  their  works,  and  in  so  doing  caused  damage  to  the  plaintiff's 
premises  by  the  abstraction  of  a  bed  of  wet  running  silt  which  formed  the  sub- 
soil and  support  of  the  plaintiff's  land.  In  respect  of  the  damage  thus  sustained 
the  plaintiff  claimed  compensation  under  s.  12  or  s.  6  of  the  Waterworks  Clauses 
Act,  1847,  and,  an  arbitration  having  been  held,  was  awarded  compensation  by 
the  umpire.  In  an  action  by  the  plaintiff  to  recover  the  sum  awarded  and  costs 
and  interest : — 

iTe^,  that  the  plaintiff's  premises  had  been  injuriously  affected ;  that  s.  12 
empowered  the  defendants  to  take  water  not  only  for  the  purpose  of  the  con- 
struction of  the  authorized  works,  but  also,  after  their  completion,  for  the 
purpose  of  the  undertaking,  and  that  compensation  ii'as,  therefore,  payable  to 
the  plaintiff  under  s.  12  ;  that,  assuming  the  power  to  take  water  after  the  com- 
pletion of  the  works  was  derived  from  the  special  Act,  and  not  from  s.  12,  the 
plaintiff's  premises  had  been  injuriously  affected  by  the  exercise  of  the  powers 
authorized  by  the  special  Act,  within  the  meaning  of  s.  6  of  the  Waterworks 
Clauses  Act,  1847,  so  as  to  entitle  the  plaintiff  to  be  paid  compensation  under 
8.  6. 

Held,  also,  that  interest  at  4  per  cent,  from  the  date  of  a  demand  in  writing 
was  payable  on  the  amount  of  compensation  awarded  and  on  the  taxed  costs. 

The  rule  of  construction  of  Actslof  Parliament  that  the  effect  of  words,  per- 
fectly clear  in  themselves,  is  not  limited  by  general  words  in  a  preamble  applies 
equally  to  the  heading  of  a  section. 

Flbtcheb  v.  Birkenhead  Corporation.     Bray,  J.     1  K.B.  605. 
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SANITARY  SCIENCE  AND   PREVENTIVE   MEDICINE. 
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:M.S.,     F.li.C.S.,     B.Sc,     D.P.H., 

President  of  the  Section. 

(FELLOW). 


IN  welcoming  members  of  the  Congress  to  ii  consideration  of  the 
important  problems  which  will  engage  the  attention  of  Section  I., 
allow  me,  in  acknowledging  the  compliment  of  placing  me  in  the  Presidential 
chair,  to  assure  you  that  1  shall  not  abuse  the  privilege  by  inflicting  upon 
you  a  long-winded  presidential  address;  for  even  if  I  harboured  any  such 
nialevolent  intention,  the  exigencies  of  the  numerous  public  and  profes- 
sional duties  in  which  I  am  absorbed  would  have  eflfectually  militated 
^nst  so  ungracious  a  reciprocation  of  the  courtesy  which  has  been 
extended  to  me. 

Of  the  Congresses  and  Institutes  innumerable  which  ainiually  fore- 
gather and  celebrate  I  can  recall  none  that  can  surpass  in  its  aims  for  the 
physical  betterment  of  the  masses  of  our  countrymen  the  one  which  this 
H^eek  celebrates  its  three  and  twentieth  anniversary'  in  this  capital  of  the 
West.     This  Institute  exists  alike  to  promote  sanitary  knowledge  and  to 
diffvM  it.     It  is  at  once  an  agency  for  production  and  distribution.     It 
invites  to  its  Councils  and  Congresses  with  impartial  solicitude,  architects 
and  engineers,   municipal    representatives    and    medical   officers,    expert 
specialists  and  intelligent  la\Tnen,  those  who  inspect  and  those  who  suffer 
inspection,  social  workers  both  of  the  fair  and  unfair  sex,  the  leisured 
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classes  and  the  labouring  classes ;  all  are  united  as  co-workers  in  building 
the  Temple  to  Hygeia,  all  enrolled  under  the  common  banner  Sanitas^ 
Sanitatum  Omnia  Sanitas. 

Of  the  three  sections  into  which  the  work  of  the  Congress  is  codified, 
two  deal  almost  exclusively  with  conditions  which  may  be  termed  environ- 
mental. That  is  to  say  the  means  whereby  the  ancillary  sciences  of 
Physics  and  Chemistry,  and  the  applied  arts  and  sciences  of  Engineering 
and  Architecture  serve  to  secure  that  the  entourage  of  mankind  shall  be 
healthy  and  so  contrived  as  to  keep  at  bay  the  causes  of  disease. 

This  Section  No.  1  deals  with  Sanitary  Science  and  Preventive  Medi- 
cine and  thus  introduces  a  biological  element.  It  scrutinizes  not  only  the 
environment,  but  it  has  regard  also  to  the  powers  resident  within  the  body 
which  do  battle  with  disease  and  make  for  health. 

It  investigates  that  Vis  medicatrix  Natural  which  puzzled  the  humoural 
pathologists  of  old  as  it  perplexes  the  bacteriologist  of  to-day.  Just  as  in 
the  past  the  quest  of  the  alchemist  was  the  Elixir  Viiw,  so  now  the  less 
ambitious  search  of  the  phagocytosist  and  the  opsonist  is  to  discover  and 
exalt  means  whereby  the  native  powers  of  healthy  blood  may  catch  and 
cook  the  invading  hordes  of  noxious  germs. 

I  know  not  why  this  section  should  bear  the  double-barrelled  name  of 
Sanitary  Science  and  Preventive  Medicine.  That  the  two  are  one  and 
the  same  has  ever  been  a  favourite  theme  of  mine. 

The  reciprocal  influence  of  man  and  his  environment,  the  due  recog- 
nition of  the  influence  of  the  soil  as  well  as  of  the  seed,  of  the  role  of  the 
tissues  and  blood  of  the  body  as  well  as  of  the  life  histoiy  of  the  parasites 
which  may  fortuitously  invade  its  integrity,  the  bactericidal  power  resi- 
dent in  the  healthy  norm,  these  are  parables  on  which  I  have  preached 
repeatedly  during  the  last  quarter  of  a  century. 

In  1884,  at  St.  Bartholomew's  Hospital,  in  a  paper  on  '*  Specificity  and 
Evolution  in  Disease"  (which  gained  the  approbation  of  Herbert  Spencer), 
I  brought  forward  a  collection  of  observations  gleaned  from  reports  of 
medical  officers  of  health  and  other  sources,  which  led  me  to  conclude 
that  diseases  usually  accounted  specific  have  under  certain  conditions 
arisen  independently  of  contagion,  that  is  to  say  de  novo;  that  divers 
diseases  may  own  a  common  external  ancestry ;  that  the  same  poison  may 
produce  different  results  in  different  individuals ;  that  specificity  depends 
largely  on  the  soil  on  which  the  seed  is  sown  and  on  which  it  is  subsequently 
cultivated ;  that  the  property  of  contagiousness  or  inf ectiveness  dormant  in 
every  inflammation  and  fever  increases  in  proportion  to  specificity,  in  pro- 
portion to  successful  cultivation  on  suitable  soil ;    that  there  is  in  disease 
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as  in  all  nature  a  tendency  of  the  common  to  become  the  specific,  the 
homogeneous  to  give  birth  to  the  heterogeneous,  and  that  the  distinctive 
characters  of  the  acute  infectious  diseases  may  well  have  been  built  up  as  it 
were,  from  some  ancestral  common  fever.     And  on  the  other  hand  that  the 
relations  of  the  specific  fevers  to  common  fever  have  their  parallel  and 
counterpart  in  the  relation  of  specific  local  inflammation  to  common  in- 
flammation ;  and,  further,  that  under  the  head  of  Nondescripts  or  anoma- 
lous diseases,  we  are   dealing  with  natural  variations  of  species  under 
cultivation.     That  mongrels  and  hybrids  are  results  of  intermixture  and 
crossing  of  species,  and  all  such  like,  instead  of  standing  apart  from  the 
rest  as  incongruous  and  inexplicable,  under  evolutionary  views  will  fall  in, 
in  perfect  harmony  and  order. 

At  the  meeting  of  this  Institute  held  at  Worcester  in  1889  I  further 
developed  this  thesis,  and  dealt  with  some  of  the  criticisms  which  it  had 
evoked.      I  pleaded  that  the   paramount   importance   of    soil  had   been 
absurdly  underrated  as  a  determining  factor  in  specificity,  and  indeed,  in 
pathogenic   property  altogether.      Witness  the  bacillus  of  mouse  septi- 
caemia, which  is  uniformly  fatal  to  house  mice  within  three  days,  yet  is 
harmless  to  field  mice.     Again,  w^hile  goats,  hedgehogs,  sparrows,  hordes, 
cows,  and  most  breeds  of  sheep  are  susceptible  to  inoculated  anthrax,  dogs, 
cats,  white  rats,  and  Algerian  sheep  are  naturally  immune.     Again,  dis- 
turbing conditions  may  bring  about  a   susceptibility  in   the   habitually 
unpredisposed,  as  is  shown  by  the  fact  that  fish  and  frogs,  which  are 
normally  unaffected   by  anthrax,   are    infected  if  their  temperature  be 
artificially  I'aised. 

Bacteriology,  I  said,  has  doubtless  done  much  for  pathology,  but  it  has 
clone  much  less  than  scientific  persons  both  in  and  out  of  the  profession  are 
apt  to  imagine. 

That  the  growth  of  fission  fungi  in  the  body  has  Ik'cu  closely  asso- 
ciated with  certain  forms  of  disease  may  be  readily  conceded,  and  the  two 
great  facts  of  self-multiplication  and  contagion  suggest  that  the  materies 
morbi  of  infective  diseases  should  be  biological  rather  than  chemical.  Yet 
as  in  the  case  of  tubercle,  what  a  potent  factor  is  the  soil  on  which  the 
seed  is  sown,  to  nullify,  to  countervail,  and  to  arrest. 

As  I  urged  fifteen  years  ago,  the  limited  acceptance  of  the  germ  hypo- 
thesis is  in  no  sense  inimical  to  these  views. 

Since,  if  it  be  true  that  in  the  life  history  of  the  lowest  of  organic 
things  lie  the  momentous  influences  which  may  determine  plagues  and 
pestilences,  it  is  reasonable  to  believe  that  in  organisms  whose  cycle  may 
be  less  than  an    hour   and  whose    rate    of    propagation  is   incalculable, 
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evolution  must  be  powerfully  at  work  eventuating  in  the  survival  of  those 
most  fitted  to  their  environment ;  and  that  in  this  as  in  other  directions 
man's  influence  may  modify  natural  selection,  so  that  by  acting  in  accord- 
.nnce  with  law  we  may  learn  to  conquer  Nature  by  submitting  to  her. 

In  the  popular  lecture  which  I  delivered  at  the  close  of  the  Sanitary 
Institute  Congress,  at  Manchester,  in  1902,  entitled,  *' The  Man  r.  the 
Microbe,"  I  restated  my  contention  and  traced  a  tendency  in  recent  years 
to  concede  a  larger  and  larger  share  to  the  soil  and  a  less  and  less  dominant 
influence  to  the  microbe  than  had  been  sanctioned  bv  the  orthodox  view 
obtaitiing  in  the  latter  half  of  last  century. 

The  venerable  Lister  has  allowed  that  "  a  new  and  surprising  light 
has    been  thrown  upon  the   means  by  which  the  living  animal  defends 
itself    against   the  assaults   of   noxious   organisms   from   without."     Dr. 
Dickinson,  of  St.  George's,  in  a  recent  lecture,  observed,  ^*  in  these  days 
of  applied  science  and    adventurous  medicine  it  is  necessary  to  preach 
caution,  lest  we  have  too  much  thought  for  the  microbe  and  too  little  for 
the  man."     Sir  Stephen  Mackenzie  protested  against  the  same  tendency,  and 
added,  "  We  must  never  forget  that  the  soil  is  of  as  great  importance  as 
the  seed  in  the  proper  understanding  of  diseases  of  microbic  origin."  Four 
years  ago  I  maintained,  "  It  would  be  not  far  from  the  actual  truth  to  say 
that  we  have  been  living  under  the  dominion  of  the  Bacillus.     That  blessed 
word  has  met  us  at  every  turn,  and  shadowed  us  in  everj'  department  of 
j)ublic  and  private  life.     The  germ  has,  perhaps,  been  too  much  with  us, 
and    we    have,  perchance,  sometimes   lost   sight   of  the   man   amid   the- 
luxuriant  and  magnificent  flora  of  the  bacteriological  laboratory.     We? 
cannot  see  the  man  for  the  germs.     Let  me  not  be  misunderstood ;  I  dc^ 
not  wish  to  si)eak  with  disrespect  of  the  deadly  bacillus,  or  even  of  th©^ 
lowlier  micrococcus.     I    have    been  at   pains   to   cultivate   them   in    m>^ 
laboratory,    have   patiently   studied    their   developments   in   innumerable' 
test-tubes,  on  a  variety  of  delicacies  suited  to  their  fastidious  tastes,  and 
have  examples  by  the  gross  of  their  infinite  varieties,  duly  stained  and 
preserved,  and  labelled  with  a  nomenclature  well  calculated  to  overawe 
the  vulgar,  or  serve  the  purposes  of  a  commination  service."     It  is  against 
the  too-exclusive  consideration  of  bacteriology  that  I  raise  my  protest. 

Since  I  spoke  at  Manchester  I  have  received  further  corroboration. 
Thus,  in  a  recent  work  on  Bacteriology  and  the  Public  Health,  Dr.  G. 
Newman,  Medical  Officer  of  Health  for  Finsbury,  says  :  "  It  is  of  essential 
importance  to  the  right  understanding  of  the  role  which  bacteria  play  in 
the  production  of  disease  to  give  full  place  to  the  part  taken  by  the  soil 
on   which    they   are   implanted.      Few   ideas   in   bacteriology   are    more 
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erroneous,  or  likely  to  lead  to  graver  misconception,  than  to  suppose  that 
bacteria  produce  the  same  effect  under  all  conditions,  and  that  the  human 
tissues  play  a  small  part.*' 

He  alludes  to  the  earlier  school  of  preventive  medicine  which  empha- 
sised "  predisposition,"  and  the  later  school  which  emphasises  the  "  bacillus," 
and  asserts  "  the  truth  is  to  be  found  in  a  right  perception  of  the  action 
and  inier-action  of  the  tissues  and  the  bacillus."  Thus  a  certain  bacillus, 
he  says,  in  A's  throat  sets  up  diphtheria ;  in  B's  throat  it  is  (juiescent, 
producing  no  apparent  disease.  "The  cause  of  this  extraordinary  fact  may 
be  a  question  of  different  virulence  in  the  two  bacilli,  but  is  more  likely  to 
be  due  to  the  greater  vigour  in  B's  throat.  Which  is  the  more  imix)rtant 
preventive  method,  to  maintain  the  resistance  of  the  individual  or  to 
waylay  the  infecting  organism,  is  a  nice  point  we  need  not  attemjit  to 
decide.     Obviously,  both  objects  shoiUd  be  kept  in  view." 

Dr.  Newman,  in  sending  me  a  copy  of  his  able  book,  was  so  good  as  to 
write  me :  "I  have  tried  to  learn  the  lesson  you  used  to  emphasise — the 
relativity  of  bacteriology  and  its  tentativeness.  I  have  also  used  your 
ideas  of  seed  and  soil  in  Chapter  I." 

He  concludes,  "The  advance  of  bacteriology  has  been  so  rapid  and 
marked  by  such  striking  discoveries  that  there  has  been  a  tendency  to 
over-rate  altogether  the  potentiality  of  the  bacillus  apart  from  its  medimn. 
The  latest  findings  in  comparative  culture  work,  of  imnmnity  and  the 
production  of  anti-toxins  have,  however,  demonstrated  beyond  all  doubt 
the  enormous  part  played  by  the  medium  or  soil  in  which  the  micro- 
organism is  growing." 

The  same  author,  who  has  studied  disease  not  only  in  the  test  tubes  of 

the  laboratory  but  also  in  the  slums  of  Clerkenwell,  then  refers  to  the 

specificity  of  bacteria  and  says,  "  It  must  be  remembered  that  sj)ecies  are 

merely  arbitrary  divisions  which  i)resent  no  deeper  significance  from  a 

philosophical  point  of  view  than  is  presented  by  well-marked  varieties,  out 

of  which  they  are  in  all  cases  believed  to  have  arisen  and  from  which  it  is 

often  a  matter  of  individual  opinion  whether  they  shall  be  sepai'ated  by 

receiving  a  specific  label."     He  illustrates  this  thesis  by  referring  to  the 

cases  of  the  bacilli  which  have  been  identified  \vith  typhoid  fever  and 

diphtheria  respectively,  showing  how  the  morphology'  of  each  may  vary  in 

r/jfferent  soils  and   in  different   strains  and   present  appearances  which 

render  them  almost^  if  not  quite,  indistinguishable  from  other  organisms 

which  are  not  ordinarily  disease  producing,  i.e.,  are  not  pathogenic. 

He  is  led  finally  to  agree  with  my  conclusions  of  1884,  and  asserts  that 
it  is  not  improbable  that  the  views  of  the  early  bacteriologists  will  have  to 
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be  very  much  revised,  and  that  eventually  it  will  be  found  that  many 
species  of  micro-organisms  are  in  reality  varieties  of  a  single  species 
showing  involution  and  pleomorphic  forms. 

Likewise  Dr.  Nash,  medical  officer  of  Southend,  also  an  accomplished 
bacteriologist,  in  the  Lancet  of  January  7  of  last  year,  states  that  his 
study  of  infectious  diseases  has  led  him  to  a  confirmation  of  the  views 
advanced  by  me  so  many  years  ago  as  to  the  importance  of  the  "  part 
played  by  evolutionary  factors  in  disease  processes." 

It  was,  according  to  Sir  John  Simon,  something  of  a  reproach  to  the 
old  Board  of  Health  and  sanitarians  of  the  Chadwick  type  that  "  in  their 
perfectly  proper  zeal  against  filth,  they  immensely  under-rated,  not  to  say 
ignored,  the  independent  importance  of  the  morbid  contagia,"  and  that 
accordingly  "the  doctrines  they  promulgated  on  the  subject  of  epidemic 
infection  have  long  since  been  made  obsolete  by  the  advances  of  exact 
knowledge."     Now,  it  is  impossible  to  read  the  doctrines  of  the  sanitarian 
school  as  enunciated  by  Chadwick,  Southwood   Smith,  Richardson,  and 
men    of    that   stamp,   and   compare   them   with   the   more   modem    and 
fashionable  doctrines  of  the  school  of  thought  associated  with  the  names 
of  Pasteur  and  Koch,  without  realising  that  we  are  in  the  presence  of 
two  different  and,  to   some   extent,  conflicting  views  of  the  nature  of 
disease,  and  of  the  methods  of  disease  prevention.     The  former  is  imbued 
with  the  potency  of  such  factors  as  go  to  make  up  environment,  pure 
air,  pure  water,  refuse-removal,  personal  cleanliness,  the  fortifying  of  the 
individual  against  all  attack  from  without  upon  the  integrity  of  health. 
The  latter,  intent  upon  the  microscopic  causes  of  contagion,  relying  upon 
analogies  drawn  from  the  process  of  fermentation,  is  bent  on  conferring 
immunity  upon  the  individual  by  establishing  within  him  a  condition  of 
insusceptibility  which  will  enable  him  to  resist  successfully  the  assaults 
of   his   unseen   foes,  the  circumambient  microscopic  germs.      It  always 
appeared  to  me  that  the  narrow  bacteriological  view  was  open  to  the 
charge  of   ignoring  in  pathology  the  work  of   Darwin,  Alfred    Russell 
Wallace,   and    Spencer.      As    Simon    condemned    the   early   sanitarians 
because  "in   their   perfectly  proper  zeal   against  filth   they  immensely 
under-rated,  not  to  say  ignored,  the  hidependent  importance  of  the  morbid 
contagia,"  so  I  would  venture  to  suggest  that  some  of  our  modern  would-be 
reformers  in  their  perfectly  proper  zeal  against  bacteria  are  in  danger  of 
immensely   under-rating    and   even   ignoring   the   potency   of    filth   and 
removable  conditions  as  factors  in  disease  production  and  propagation. 
From  the  conflict  of  these  two  schools  of  thought  the  truth  is  slowly 
emerging,  and  so  far  from  the  "  sanitary  idea  "  of  Chadwick  being  a  dis- 
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carded  relic  of  the  past,  it  is  destined  to  be  the  established  doctrine  of  the 
fatore.  He  foresaw  and  justly  estimated  the  coming  conflict  between 
these  two  schools  of  thought,  and  in  the  evening  of  his  days  shrewdly 
recorded  his  opinion  in  these  words : — **  Presuming  that  the  advocates  of 
what  is  called  the  germ  theory  of  disease  could  sustain  their  case,  it  is  still 
believed  by  many  observers  that  a  predisposition  or  nidus  in  the  affected 
person  must  exist  before  the  exciting  influence  can  take  effect." 

The  late  Professor  Virchow  held  very  similar  views  to  those  of 
Chadwick.  In  1881,  at  the  International  Congress,  he  asked  the  signifi- 
cant question,  "  In  what  relation  does  the  infecting  organism  stand  to  the 
cells  of  the  living  body  ?  "  and  he  boldly  proclaimed  his  opinion  that  "  the 
old  doctrine  of  predisposition  to  disease,  which  might  seem  to  be  antiquated, 
would  gain  a  new  basis,"  and  he  prognosticated  that  "  we  should  come 
back  to  the  old  doctrine  of  weakness  and  strength  as  explaining  liability 
to  disease,  of  which  he  had  always  thought  highly."  On  the  occasion 
of  this  grand  old  man  of  Berlin's  last  visit  to  this  country  to  deliver 
a  lecture  on  pathology,  I  had  the  pleasure  of  meeting  him,  and  I  said  at 
its  conclusion,  "  Allow  me  to  congratulate  you,  Professor  Virchow,  on 
having  succeeded  in  delivering  a  lecture  on  pathology  without  mentioning 
the  bacillus,"  and  he  replied,  with  a  knowing  smile,  **  Ah  I  he  is  taking 
a  smaller  place." 

It  is  not  surprising  that  this  should  have  been  the  ripe  opinion  of  the 
author  of  the  cellular  pathology.  We  have  expected  too  much  from 
bacteriology,  and  have  rather  neglected  the  inherent  properties  of  the  cells 
and  tissues  of  the  body  alike  in  the  production  of  and  protection  from 
what  we  rather  loosely  and  collectively  speak  of  as  disease.  Back  to 
cellular  pathology  we  must  go,  but  to  a  cellular  pathology  interpreted  and 
quickened  by  the  loyal  acceptance  of  the  evolutionary  principle.  By  the 
path  of  comparative  pathology  we  must  study  the  concourse  of  differen- 
tiated cells  which  make  up  a  multicellular  organism  in  its  simplest 
expressions  and  in  its  phylogenetic  relations.  The  potentiality  of  the 
amaboid  cell,  both  for  weal  or  woe,  will  thus  be  elucidated.  The  role  of  the 
phagocyte  and  the  genesis  of  cancer  become  manifest,  as  I  have  endea- 
voured to  show  elsewhere.  We  must  remember  that  we  are  "  the  heirs  of 
all  the  ages,"  of  the  lowly  ama^ba  as  well  as  of  our  parents. 

In  inflammation,  repair,  and  in   malignant  growths,  then,  there   is  a 

reversion  to  embryonal  cell  type.      In  the  former  two  processes  there  is 

either  organization  of  embryonal  cells  into  tissue  or  liquefacation  into  pus. 

In   the   neoplasms,   on    the    other    hand,   there    is   indisposition   of    the 

component  cells  either  to  differentiate  into  tissue  or  to  suppurate.     They 
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lack  tlic  influence  which  makes  for  organization,  are  reminiscent  of  repro- 
ductive cells,  while  their  instincts  are  of  the  lowest,  amoeboid  in  fact. 
They  possess  the  fecundity  of  cells  unfitted  for  "  colonial"  life,  and  share 
their  vagabond  propensities.  Herein  lie  the  factors  of  malignancy,  the 
causes  alike  of  rapid  growth  and  the  infectivity  of  cancer. 

On  the  other  hand  there  is  a  brighter  side  to  the  picture ;  whether  by 
the  agency  of  the  leucocytes  or  by  chemical  action  healthy  blood  is  found 
to  be  a  potent  germicide,  a  disinfectant  and  prophylactic  when  invasion  of 
the  body  has  been  effected. 

It  is,  however,  the  business  of  the  sanitarian  to  prevent  such 
invasions  taking  place,  to  see  that  the  battleground  is  kept  outside 
rather  than  inside  the  body,  and,  as  is  the  aim  of  modern  surgery,  to 
prevent  all  infection  from  without  by  purifying  the  environment.  In 
plague,  in  cholera,  in  typhoid,  in  leprosy,  in  tubercle  the  lesson  has  been 
and  is  being  learnt,  and  in  each  case  where  the  appropriate  sanitary 
remedy  has  been  applied  the  pest  has  been  stayed  or  controlled.  True  the 
war  against  tuberculosis,  the  white  man's  plague,  is  as  yet  but  ineffectively 
waged.  Koch  was  right  when  he  said,  '*  It  is  the  overcrowded  dwellings 
of  the  poor  that  we  have  to  regard  as  the  real  breeding  places  of  tuber- 
culosis ;  it  IS  out  of  them  that  the  disease  always  crops  up  anew,  and  it  is 
to  the  abolition  of  these  conditions  that  we  must  first  and  foremost  direct 
our  attention  if  we  wish  U)  attack  the  evil  at  its  root  and  wage  war  against 
it  with  effective  weapons."  How  true  this  is  none  know  better  than 
some  of  us  who  have  been  engaged  in  rooting  out  the  rookeries  and  wiping 
out  the  plague  spots  which  have  too  long  disgraced  the  civilisation  of 
our  great  cities. 

As  with  the  Aseptic  Surgeon,  so  with  the  true  Sanitarian,  his  aim  and 
duty  is,  as  one  of  the  early  fathers  of  this  Institute  (Dr.  Alfred  Carpenter) 
used  to  teach,  "  To  seek  to  remove  from  our  persons  and  our  habitations 
the  dt'bru  which  arises  from  the  act  of  living,  and  the  removal  of  which 
would  render  us  proof  against  the  evils  caused  by  contagion,"  or  as 
another  pioneer  (Sir  Benjamin  Richardson)  more  generally  stated  the 
same  thought  when  he  said,  "  Purity  of  Life  is  all-sufficient  to  remove  what 
exists  without  invoking  what  is  not."  His  city  of  Hygeia  may  still  be  to  us 
as  it  were  a  dream ;  but  the  hopes  of  the  Hygienist  are  not  less  justified 
nor  the  teaching  of  the  Sanitarian  less  needed  when  we  review  in  the  light 
of  the  latest  science  and  the  most  modern  practice  the  principles  which 
should  guide  the  pathway  of  Preventive  Medicine. 
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THE     HEALTH    VISITOB  : 

FROM    THE    COUNTY    COUNCIL    POINT    OF    VTB^W. 
By  Prof.    I30ST00K   HITjL,    M,8c.,    M.IX,    D.P.H.Camb 

(fellow.) 


ABSTRACT. 

I  HAD  been  familiar  for  some  years  with  the  work  done  by  the  staff  of 
health  visitors  in  the  city  of  Binningham,  and  had  gradually  become 
convinced  that  there  was  work  to  do  of  an  important  kind,  and  which 
coold  only  be  done  by  women  holding  a  sanitary  qualification.     I  was  so 
convinced  of  the  importance  of  the  work,  that  some  time  after  my  appoint- 
ment as  Coimty  Medical  Officer  of  Health  for  Warwickshire  I  determined 
to  see  if  it  were  possible  to  do  similar  work  in  the  smaller  urban  and  rural 
districts,  of  which  the  county  is  made  up.     At  the  outset,  I  was  con- 
fronted with   certain    difficulties.      The    County  Council,  as  at  present 
constituted,  is  not,  ordinarily  speaking,  a  sanitary  authority,  and  the  work 
of  sanitation  in  the  counties  is  done  by  district  councils  and  their  officers, 
who  are  only  indirectly  under  the  control  of  the  county  council.    In  a  city 
or  town  the  health  visitors  are  appointed  by  the  sanitjiry  authority ;    they 
are  sister  officers  of  the  ordinary  sanitary  staff ;  but  in  the  counties,  if  they 
be  county  council  officials,  they  nmst  be  outside  the  sanitary  staffs  of  the 
district  in  which  they  work.     This  at  once  is  liable  to  introduce  a  feeling 
of  jealousy  in  the  minds  of  the  district  officers,  which  of  necessity  makes 
the  conduct  of  the  work  in  the  district  difficult ;  but  I  am  pleased  to  say 
that  in  the  great  majority  of  instances  personal  considerations  have  not 
been  allowed  to  enter,  and  very  little  difficulty  has  been  experienced  in 
Warwickshire  on  this  account.    It  might  be  urged  that  the  difficulty  could 
be  met  by  making  the  health  visitoi's  the  officers  of  the  district  council,  but 
when  we  consider  that  at  the  present  time  all  the  larger  county  districts 
are  under-staffed  as  regards  normal  inspection,  and  when  we  consider  also 
the  difficulty  of  getting  increases  of  the  staff,  it  will,  I  fear,  take  a  con- 
siderable education  in  the  needs  of  sanitation  before  district  authorities 
consider  it  advisable  to  spend  money  in  this  way.     In  Warwickshire  I 
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commenced  tentatively,  and  as  a  result  prevailed  upon  the  Sanitary 
Committee  of  the  County  Council  to  appoint  one  health  visitor.  Many  of 
the  members  of  the  committee  took  great  interest  in  her  work,  personally 
as  well  as  officially,  and  as  a  result  they  became  so  convinced  of  the 
importance  of  it,  that  another  was  speedily  added  to  my  staff.  In  about  a 
year's  time  the  staff  was  again  doubled,  and  at  pi*esent  the  county  is 
divided  into  four  districts  (North,  South,  East,  and  West)  with  a  health 
visitor  in  each  district ;  so  that  periodically  every  portion  of  the  county  is 
visited  in  turn. 

Speaking  with  some  experience  of  the  sanitary  administration  of  ever}' 
kind  of  district,  I  have  no  hesistation  in  stating  that  the  need  for  health 
visiting  is  equally  great  in  country  and  in  town.  While  it  is  true  that 
there  is  not  the  same  overcrowding  on  space,  and  while  many  of  the 
debilitating  influences  of  town-life  are  absent  in  the  country,  yet  the  same, 
or  a  greater  ignorance  prevails  of  elementary  physiology,  and  of  the  proper 
methods  of  feeding  and  rearing  children.  While  also  it  is  true,  in  many 
instances,  that  life  has  to  be  spent  in  dwellings  more  incompatible  with 
healthy  existence  than  the  majority  of  those  found  in  towns. 

As  regards  qualifications,  I  attach  the  greatest  importance  to  this, 
the  visitor  must  be  well  educated,  and,  to  have  the  fullest  influence, 
should  be  patient  and  refined  in  manner.  I  am  convinced  it  is  a 
mistake  to  suppose  that  more  effect  is  produced  by  women  of  the 
cottager  type  than  by  competent  and  well  educated  women.  It  is 
desirable  too  that  the  visitors  should  have  had  some  experience  of  general 
nursing,  as  then  they  are  able  in  many  instances  not  only  to  help,  but 
to  gain  the  confidence  of  cottagers,  by  advice  and  assistance  in  many 
little  matters.  They  also  should  have  a  good  knowledge  of  general 
hygiene,  and  it  is  desirable,  therefore,  that  they  should  possess  the 
certificate  of  The  Royal  Sanitary  Institute,  or  the  diploma  of  the 
National  Health  Society.  If  they  have  had  experience  in  teaching 
hygiene,  both  by  precept  and  example,  so  much  the  better.  It  might, 
be  thought,  at  first  sight,  that  for  the  salary  offered,  such  qualifications 
would  be  hard  to  find,  but  as  a  matter  of  fact  it  is  not  so,  and  there 
are  plenty  of  excellently  qualified  women  eagerly  seeking  for  posts  as 
health  visitors. 

As  regards  their  duties,  their  main  function  is  undoubtedly  the  better- 
ing of  the  conditions  under  which  children  are  reared.  To  do  this,  they 
must  first  of  all  gain  the  confidence  of  the  mothers,  and  gain  entry  into 
their  houses.     To  a  large  extent  this  is  a  matter  of  tact,  and  an  ex- 
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perienced  health  visitor,  as  a  rule,  has  but  little  difficulty  in  a  very  short 
time  in   ingratiating   herself  with  the   people  among  whom   she  works, 
80  that  she  is  regarded  distinctly  as  a  friend  of  the  family.     In  some 
instances,  of  course,  there  are  difficulties.     These  may  arise  from  ignor- 
ance, or  from  a  fear  that  the  health  visitor  is  an  inspector  rather  than  a 
visitor,  and  frequently  from  the  meddling  interference  of  those  who  ought 
to  know  better,  who  advise  the  women  not  to  allow  the  visitors  in  their 
houses,  for  fear  they  may  discover  sanitary  defects,  and   that   expense 
would  be  put  upon  the  property  owner.    I  have  known  instances  where  this 
has  been  done  by  small  owners  of  property,  and  also  by  estate  agents,  but 
I  am  glad  to  say  that  the  cases  are  few  and  far  between.     If  possible,  it  is 
desirable,  too,  that  the  health  visitor  should  be  favourably  received  by  the 
clergyman  of  the  district  in  which  she  works.     In  the  country  the  clergy 
kave  a  verj'  powerful  influence,  and  if  they  use  this  in  favour  of  the  work 
of  the  health  visitor,   in  many   instances  much   help  is  afforded.      For 
instance,  I  have  known  good  result  from  the  minister  calling  the  women 
together  to  meet  the  health  visitor,  so  that  she  may  have  a  provisional  talk 
with  them.     If  there  are  philanthropic  people  who  reside  in  the  district, 
their  aid  should  be  requisitioned ;  while  it  is  desirable,  too,  that  the  help 
of  the  district  sanitary  officers  should  be  obtained. 

Having  gained  the  confidence  of  the  cottagers,  her  chief  function  is, 
as  I  have  before  stated,  to  endeavour  to  deal  with  the  problem  of  infant 
rearing,  and  at  least  to  do  something  to  check  the  terrible  waste  of  life, 
that  veritable  massacre  of  the  innocents  constantly  taking  place  through- 
oat  the   country.      Statistics   show   that   during   the    last   thirty   years 
(the  period  since  the  Public  Health  Act  was  passed)  a  constant  improve- 
ment has  been  effected  in  the  public  health ;   but  it  is  also  a  lamentable 
fact,  now  fully  recognised,  that  the  improvement   has  been  effected  in 
persons  living  at  all  ages  except  in  the  first  year  of  life.     In  other  words, 
lip  to  the  last  year  or  so  the  rate  of  infant  mortality  has  remained  practi- 
cally the  same  since  1875.     This  matter  has  been  much  discussed  and 
written  upon.     That  the  public  conscience  is  being  aroused  is  shown  by 
the  fact  that  at  the  recent  Conference  on  Infant  Mortality,  the  subject 
was  very  fully  discussed  by  many  competent  people,  while  the  President 
of  the  Local  Government  Board  showed  his  sympathy  and  concern  by 
acting  as  President  of  the  Conference,  and  giving  a  Presidential  Address, 
dealing  with  this  subject  in  a  scientific  and  statesman-like  manner.    When 
we  consider  the  statistics  of  the  various  communities,  we  can  see  that  the 
lowered  mortality  has  been  effected  chiefly  by  what  I  may  term  sanitary 
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improvements  on  the  large  scale  effected  by  governing  bodies,  as  well  as 
to  some  extent  by  the  general  betterment  of  the  condition  of  the  working 
classes.  A  further  examination  of  available  statistics  shows  that  the 
terrible  toll  of  infant  lives  is  paid  chiefly  by  the  working  classes,  while  an 
examination  of  the  causes  of  death  shows  that  a  large  proportion  of  the 
mortality  is  preventable,  and  is  due  to  ignorance  of  those  conditions  on 
which  the  welfare  of  infants  depends,  and  this  being  so,  it  is  obvious  that 
the  competent  and  sympathetic  woman  has  a  great  field  for  her  labour. 

In  Warwickshire  the  health  visitor,  on  gaining  the  confidence  of  the 
mother,  endeavours  to  correct  any  misapprehension  the  latter  may  have  as 
regards  feeding.  She  has  in  her  possession  leaflets,  issued  by  the  Sanitary 
Committee  of  the  County  Council,  and  drawn  up  by  me,  urging  where 
possible  the  advisability  of  breast-feeding,  and  where  this  is  not  possible, 
the  avoidance  of  all  those  patent  foods  and  other  abominations  so  much 
beloved  of  the  working  classes.  At  the  same  time  instruction,  often  much 
needed,  is  given  as  to  clothing  and  washing  of  infants,  and  the  necessity 
of  doing  all  that  is  possible  to  increase  the  ration  of  fresh  air  in  all  the 
rooms  of  the  house.  As  they  are  well  versed  in  the  sanitation  of  buildings, 
they  take  notice  of  any  defects  they  observe,  such  as  stopped  drains, 
uncleanly  closets,  bad  paving,  dampness  of  houses,  windows  that  won't 
open,  stopped-up  chimneys,  and  general  uncleanliness  of  the  place.  This 
they  report  to  me  in  confidence,  and  at  the  same  time,  having  previously 
obtained  the  expressed  desire  of  the  medical  officer  of  health,  they  send  to 
him,  or  to  the  inspector  of  nuisances,  a  list  of  the  defects.  In  this  way  I 
have  known  in  certain  districts  an  immense  amount  of  sanitary  work  done. 
The  inspector  in  a  large  rural  district  has  not  the  opportunity  of  making 
frequent  visits  to  all  parts  of  the  district,  and  it  is  very  satisfactory 
to  be  able  to  state,  that  in  the  great  majority  of  instances  I  find  that  they 
hail  with  satisfaction  this  further  means  of  obtaining  an  insight  into  those 
conditions  inimical  to  the  health  of  the  people.  On  two  occasions  during 
1905  I  sent  health  visitors  to  do,  with  their  own  consent,  special  work 
in  certain  districts  during  times  of  epidemic.  In  one  case  where  smallpox 
broke  out  in  a  small  town,  one  of  the  health  visitors  won  golden  opinions 
by  the  work  she  did,  chiefly  by  persuading  the  anti-vaccinating  section  of 
the  community  to  avail  themselves  of  the  benefits  of  vaccination,  while 
she  was  able  to  discover  many  unsuspected  cases  owing  to  the  opportunity 
she  had  of  visiting  the  bedrooms  where  patients  were  ill,  of  course,  with 
the  consent  of  the  householders.  In  the  other  case,  the  district  medical 
officer  of  health  spoke  in  the  highest  terms  of  the  work  done  in  a 
localised  epidemic  of  scarlet  fever  in  one  or  two  straggling  villages,  in 
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discovering  unsuspected  and  doubtful  cases  and  getting  these  isolated, 
thus  preventing  the  spreading  of  the  disease.  I  need  hardly  add  that  I 
consider  this  is  really  outside  the  ordinary  health  visitors'  work,  and  while 
they  are  helping  a  particular  district  in  this  way  they  are  not  doing  any 
of  their  ordinary  \nsiting. 

Another  important  work  which  I  have  instituted  in  Warwickshire  is 

the  giving  of  Health  Talks  at  the  schools.     This  of  course  is  done  w  ith 

the  full  consent  of  the  Education  Committee,  and  of  the  local  managers 

and  teachers ;  and  I  am  inclined  to  think  that  it  is  perhaps  as  fruitful  as 

any  other  sanitary  work.     When  a  health  visitor  goes  for  a  period  into 

a  district,  having  been  previously  armed  with  an  authorization  from  the 

Director  of  Education  in  the  county,  she  an^anges  with  the  head  master 

or  mistress  to  give  short  talks  on  common  subjects  appertaining  to  health, 

such  as:  ** Fresh  air,"  "The  skin  and  cleanliness,"  ''The  prevention  of 

consumption,"  "  The  hygiene  of  the  house  " ;  and  to  the  elder  girls,  "  The 

feeding  and  care  of  babies."     This  work  is  popular  among  the  children, 

and  I  have  a  large  collection  of  jmpers  written  by  them,  many  of  which 

show,  for  the  age  of  the  scholar,  an  extraordinary  appreciation  of  what 

they  have  heard.     (Here  Prof.  Bostock  Hill  quoted  one  or  two  examples 

from  the  written  papers  of  children  of  different  ages,  showing  that  they 

had  picked  up  the  chief  points  of  the  talk.) 

As  an  illustration  of  the  large  amount  of  work  done  in  this  way,  one 
of  the  lady  health  visitors  in  the  first  half  of  this  year  gave  no  less  than 
fifty-six  health  talks.     It  must  not  l>e  supposed  that  the  knowledge  con- 
veyed is  always,  or  even  in  a  large  majority  of   instances,   fully  act«d 
ttpon,  but  I  have  ample  evidence,  from  head  teachers  among  others,  that 
after  the  visits  of  a  health  visitor  in  a  rural  district,  the  general  con- 
dition of  the  children  attending  the  schools  is  markedly  improved.     It 
niay  be  urged  by  some,  that  such  a  type  of  instruction  is  not  scientific, 
and  that  therefore  it  is  mistaken.     The  suggestion  may  be  true,  but  the 
conclusion  is  false.      Having  had  twenty-five  years'  experience  of  teaching 
hygiene  to  every  kind  of  audience,  from  university  work  downwards,  I  am 
convinced  that  more  good  is  done  in  elementary  schools  by  a  homely 
simple  talk  on  healthy  living,  than  by  any  extended  syllabus  scientifically 
considered.      We  do  not  want  to  unnecessarilv  cram  the  minds  of  ele- 
mentary  school  children  further  than  at  present,  but  if  we  can  get  them 
to  appreciate  themselves,  to  see  that  if  they  adopt  the  doctrines  of  clean- 
liness in  their  bodies,   in  their  food,   in   the   air   they  breathe,   and   in 
their  houses,  they  will  live  longer  and  happier  lives,  we  are  doing  that 
work  which  is  so  essential  to  future  advance. 
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Another  department  of  work  which  I  have  established,  is  the  visiting 
the  houses  where  children  have  been  newly  born.  With  my  present  staff 
I  cannot  carry  out  this  fully,  but  in  one  particular  district  of  the  county 
one  of  my  health  visitora  has  of  late  been  doing  good  work  in  this  way. 
It  is  particularly  useful  in  the  case  of  young  mothers. 

I  have  also  drawn  up  leaflets  on  "*' Advice  to  Householders,"  and  ox^ 
*'  Consumption."  These  the  health  visitors  leave,  and  explain  under  suit^^ 
able  conditions,  and  I  believe  they  are  productive  of  considerable  goo^3 
In  many  instances,  where  a  consumptive  is  in  the  house,  people  are  ve^c: 
willing  to  receive,  and  very  grateful  for,  advice  how  best  to  deal  wi^-^ 
the  patient  with  the  least  risk  to  themselves. 

In  Warwickshire,  too,  I  have  originated  another  form  of  work  ^^M 
health  visitors,  the  inspection  of  mid  wives  and  their  kit.     In  counties  i> 

essential  that  the  executive  officer  should  be  the  county  medical  officer 

health,  but  that  the  actual  inspection  of  the  midwives'  instruments,  I 

and  records,  should  be  done  by  competent  women.     Two  of  my  hea It 

visitors  are  trained  midwives.     The  others  will  undergo  training  in  czJj;< 
course,  arrangements  having  been  made  by  the  County  Council  for  i^iat 
purpose.     There  are  many  reasons  why  I  consider  the  utilization  of  heetlth 
visitors  advantageous  in  county  areas.     One  of  the  difficulties  of  adminis- 
tration is  the  long  distance  to  be  covered  between  the  villages  in  many 
instances.     In  Warwickshire  we  have  336  midwives,  and  it  is  obvious  that 
by  the  nature  of  their  occupation  many  of  these  will  be  away  from  their 
homes  at  times.      This  makes  inspection  somewhat  difficult,  but  if  the 
opportunity  to  inspect  them  is  taken  by  the  health  visitor  when  working 
in  the  neighbourhood,  a  large  amount  of  time  and  money  expended  in 
travelling  is  saved,  while  a  much  better  supervision  can  be  effected.     In 
addition  to  this,  the  work  of  the  health  visitor  can  be  utilized  in  discover- 
ing the  newly-born  babies,  while  with  care  and  tact  she  can  make  the 
midwives,  in  many  instances,  her  allies  in  the  crusade  against  improjHT 
infant  treatment,  and  in  this  way  further  effect  her  purpose. 

I  hope  I  have  been  able  to  show  tliat  in  the  smaller  districts  of  the 
country  there  is  a  vast  field  of  labour  for  the  qualified  and  tactful  health 
visitor.  Personally  I  have  very  strong  convictions  on  the  subject.  I 
firmly  believe  that,  though  so  much  has  been  done  in  the  past  by  the 
sanitary  authorities  in  lowering  the  death-rate  and  improving  the  sanitary 
conditions  of  the  masses,  by  improving  water  supplies,  devising  schemes  of 
drainage  and  sewerage  and  such  like  works,  yet  that  the  chief  work  of  the 
future  will  be  more  associated  with  the  home-life  of  the  people,  making 
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them  understand   that   happiness   is   largely  a   question  of  health,  and 
that  this  can   be   obtained   only  by  the  observance  of  the  simple  but 
rigorous  laws  of  nature;  in  fact,  that  a  happy  and  healthy  life  is  only 
possible  where  the  doctrine  of  cleanliness  is  practised,  cleanliness,  that 
is,  of  air,  water,  food,  and   home.       If   this   be   so,  then   this   advance 
must  be  carried  out  by  women,  partly  in  the  home  and  partly  in  tlie 
school;  women  whose  advent  must  be  hailed  as  ministering  to  health  and 
happiness,  and  therefore  to  whom  the  doors  are  always  open  wide.     If  this 
were  all  it  would  be  a  wonderful  and  merciful  work,  but  there  is  more 
behind.     As  a  nation  we  have  had  a  remarkable  history.     In  the  race  for 
wealth,  up  to  now,  we  have  had  hardly  a  rival,  but  is  there  not,  to  those 
who  can  read  the  handwriting  on  the  wall  i      Must  we  not  see  that  the 
diminished  production  of  children  of  late  years  is  a  national  danger,  and 
that  if  we  are  to  maintain  our  position  as  a  world  power,  it  must  be 
by  a  struggle  for  health,  as  well  as  for  wealth  I     Must  we  not,  therefore, 
do  something  to  stay  the  plague  which  ruthlessly,  year  by  year,  robs  us 
of  so  much  potential  force  ?     Must  we  not  by  every  means  in  our  power 
strive  to  diminish  the  ignorance  and  prejudice,  on  which  our  excessive 
infant  mortality  so  largely  depends?     The  human  element  must  always 
remain  the  chief  factor  in  power,  and  therefore  I  plead  for  a  conser- 
vation of   our   national   force,   which  at  the   present  time  can  be   best 
maintained  and  increased  by  the  ministration    of   the  health  visitor   in 
the  country  as  well  as  in  the  town. 


Aldebman  E.  S.  lIiNDMARSH  (Gateshead)  thought  if  something  could  be 
brought  home  to  prevent  juvenile  smoking,  and  also  to  curtail  the  amount  of 
drinklDg  by  nursing  women,  that  great  good  would  accrue.  While  thanking  Dr. 
Hill  for  his  excellent  paper,  he  would  urge  that  more  attention  should  be  paid  to 
the  teaching  of  hygiene  and  temperance  in  cmr  public  schools. 

• 

Dr.  F.  Vachee  (Cheshire  C.C.)  said  that  he  was  interested  in  Dr.  Bostock 
Hill*8  scheme  for  supplying  Warwickshire  with  lady  health  visitors.  He  did  not 
know  under  what  powers  these  visitors  were  appointed.  He  concluded  that  these 
women  had  not  been  appointed  till  after  the  passing  of  the  Mid  wives  Act,  1902, 

and  that  they  were  primarily  appointed  as  inspectors  under  the  Midwives  Act, 

and  were  given  additional  duties  as  health  visitcjrs. 

Miss   M.   Keith   Dowding   (National   Health    Society)    said   she    believed 
in  teaching  the  mothers  in  hygiene  more  than  the  children;  they  did  not  like 
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being  told  things  by  their  children.  It  made  the  children  rather  inBubordinste, 
too,  to  be  set  to  teach  the  parents,  or  to  "teach  their  grandmother."  They 
knew  so  much  more  than  their  parents  now,  they  got  to  look  down  on  them. 
The  mothers  were  anxious  to  learn,  preferring  to  be  taught  themselves,  as  they 
say  they  can  make  nothing  of  what  the  children  bring  home. 


Db.  James  Robekt  Kaye  (West  Riding  C.C.)  referred  to  the  value  of  the 
health  visitor,  and  agreed  with  the  importance  of  "talks"  to  mothers,  especially  in 
courtyards.  As  to  their  use  in  midwives'  inspection,  he  thought  it  was  most  advi- 
sable to  have  the  midwives  visited  first  of  all  by  a  medical  man,  and  the  routine 
inspection  afterwards  carried  on  by  ladies. 

Miss  L.  Swallow  (War^^'ick8hire  C.C.)  said  it  was  necessary  for  health 
visitors  to  visit  first  and  preach  cleanliness  of  person,  kit,  house,  etc.,  and  medical 
practitioners  to  visit  afterwards.  Much  could  be  done  in  regard  to  the  house 
management,  etc.,  through  giving  health  talks  to  the  children  at  school.  An 
amount  of  good  could  be  done  by  giving  simple  health  talks  to  the  people  of 
both  sexes  in  the  villages.  She  gave  a  few  instances  of  results  of  her  work  in 
rural  districts. 

Sir  Chables  Cameron  (Dublin)  said  that  he  wa.s  an  earnest  advocate  for 
the  employment  of  lady  sanitary  officers.  He  had  induced  the  Corporation  of 
Dublin  to  appoint  four  lady  sanitary  officers.  They  had  made  a  reformation  in 
the  sanitary  condition  {)i  the  homes  of  the  poorer  classes.  They  had  given  ^:reat 
attention  to  the  dieting  of  children.  In  Dubhn,  infants  of  the  most  tender 
age  were  given  bits  of  every  kind  of  food  used  by  the  family  ;  you  might  see  a 
piece  of  fat  bacon  in  the  mouth  of  a  three  months'  old  infant.  Separated  milk, 
whoUy  deprived  of  fats  and  condensed,  was  until  lately  largely  given  to  children. 
Sir  Charles  explained  that  the  boiling  down  of  milk  and  the  remov-al  of  its  fat 
deprived  it  of  nearly  all  its  valuable  qualities.  The  lady  sanitary  officers  had 
reduced  the  consumption  of  separated  milk  by  infants  to  a  minimum.  A  large 
amount  of  disease  was  caused  by  the  want  of  cleanliness  of  rooms,  clothes 
and  persons,  amongst  the  poor.  Better  hygienic  knowledge  \vns  now  being 
imparted  to  them  with  good  results.  In  conclusion.  Sir  Charles,  as  an  out-and-out 
woman's  righter,  advocated  the  principle  that  women  who  did  the  same  amount 
and  quality  of  \v  ork  as  man  should  be  equally  well  paid. 


Dr.  William  Edtler  (Willesden)  had  been  greatly  impressed  with  the 
value  of  the  health  visitor's  work  in  his  own  district.  The  advent  of  the  lady 
health  visitor  was  the  most  valuable  addition  to  pubhc  health  administration. 
The  greatest  obstacle  to  health  progress   in   this   country    was   woman.     Her 
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ignorance  as  housewife,   her  incapacity   to   rear   children   in  accordance  with 

hygienic  requirements  or  to  manage  her  home  so  that  its  regime  is  consistent 

with  health  was  an  obstacle   to   sanitar}'   progress   whi(;h   far  outweighed   in 

importance  others  to  which  attention  was  still  largely  directed.     In  housing,  for 

instance,  the  authorities  were  for  the  most  part  ahead  of  the  inmates  in  the 

attainment  of  conditions  consistent  with  health.     It  was  for  this  reason  that 

the  health  visitor  was  to  be  especially  welcomed.      In  instructing  the  mother 

how  to  rear  her  offspring  she  would  do  much  to  reduce  the  mortality,  which, 

as  Prof.  Bostock  Hill  had  pointed  out,  had  not   been  materially   diminished. 

The  value   of  the   health  visitor's  work,  however,  would  be   diminished,    her 

interest  in  it  would  necessarily  decline,  unless  it  provided  a  variety  extending 

beyond  the  question  of  infant  rearing.     Woman  was  naturally  inquisitive,  and 

he  had  found  the  health  visitor  peculiarly  fitted  to  carry  out  inquiries  into  the 

cases  of  zymotic  disease  which  had  to  be  investigated.     At  the  same  time  he 

thought  it  irajK)rtant  that  hei*  work  should  be  kept  distinct  from  that  of  the 

sanitary  inspector. 

Dn.  JoHX  Glare  (Hanley),  as  medical  officer  of  health  of  a  county  borough 
which  had  employed  as  health  visitor  a  qualilied  lady  medical  practitioner,  said 
that  he  could  testify  to  the  very  useful  work  done.  Better  done  by  a  well- 
educated  woman  than  by  one  of  an  inferior  status,  but  advice  cannot  be  carried 
out  where,  as  in  Hanley,  the  married  women  go  to  work,  and  are  often  the 
breadwinners  for  the  family. 

Miss  Lowe  (Warwickshire  C.C.)  said  that  the  chief  work  of  the  health 
visitor  was  infant  rearing,  and  mentioned  a  case  of  a  baby  of  eleven  months  fed 
solely  on  bread  and  tea.  Health  visitors  \^ere  not  inspectors,  they  went  a.< 
friends  of  tlie  people. 

Db.  Eliza  Dunbar  (Clifton,  Bristol),  said  that  the  lady  health  visitor,  it 
•cemed,  must  be  highly  educated,  refined,  full  of  tact,  pleasant  looking,  and 
strong.  Such  a  woman  should  be  well  paid,  and  her  salary  should  be  sufficient 
to  include  the  possibility  of  keeping  a  pony  or  a  pony  trap,  for,  in  the  testimony 
of  a  lady  health  visitor,  there  is  an  immense*  amount  of  walking  to  be  done. 
At  present  the  salaries  are  very  inadequate. 

Miss  Edith  M.  Evans  (Nottingham)  said  that  if  women  were  the  obstacle 

to  a  healthy  life,  women  health  visitors  should  be  the  remedy.     Nottingham  had 

applied  for  their  number  of  health  visitors  to  bi*  increased,  four  more  to  include 

viaitors  for  maternity  cases.     AppUcations  had  been  received  from  hospitals  for 

ont-patient  Wsitors,  especially  for  consumpti^  e  cases. 
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Dr.  H.  Mebedith  Richards  (Croydon)  agreed  with  Prof.  Bostock  Hill  thi 
the  health  visitor  should  be  an  educated  lady,  and  was  inclined  to  go  a  littl 
further  and  suggest  that  a  certain  proportion  of  health  visitors  should  be  medici 
women.  He  had  recently  been  able  to  adopt  such  a  plan  in  Croydon  and  ha 
every  confidence  in  the  result.  Mothers'  meetings  should  be  used  for  givin 
health  talks  and  the  instruction  thus  given  should  be  organised  by  the  medici 
officer  drawing  up  the  syllabus  for  these  talks.  With  regard  to  the  function  c 
the  health  visitor  in  the  elementary  school,  he  was  not  sure  of  the  value  c 
occasional  talks  by  peripatetic  teachers  except  perhaps  as  a  temporary  expedient 
It  is  the  hygienic  "atmosphere"  that  is  really  essential,  and  this  can  only  b 
secured  by  the  ordinary  teachers  being  made  responsible  for  teaching  the  laws  o 
health.  In  conclusion  he  would  like  to  know  the  population  of  the  Administrativ 
County  of  Warwick  and  the  number  of  health  nsitors  it  was  found  necessary  t- 
employ  therein. 
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FEVER, 

With  special  reference  to  the  Royal  Navy. 

By    P.     ^V.     JBASSETT-SMITH,     JD.  T.  IM.  cV:  H.  Cainb., 

Fleet  Suvfjeon,  Royal  Xarjj ;  Lecturer  on   Tropical  Medicine^  Ilaslar. 


ABSTRACT. 
History. 

IN  11)01  it  was  definitely  proved  that  the  Micrococcus  melitensis  or 
causative  organism  was  not  nearly  such  a  delicate  body  as  was 
generally  believed:  having  great  vitality  in  water,  dust,  etc.,  in  the 
presence  of  light,  cold,  and  drying,  and  that  it  was  ))robably  excreted 
in  the  urine. 

It  was  also  found  that  very  minute  doses  of  the  living  culture  were 
able  to  set  up  the  disease  by  artificial  inoculation  in  man  after  an  incuba- 
tive period  of  from  five  to  eight  days. 

In  1903  further  observations  were  made,  when  Surgeons  Shaw  and 
Gilmour,  R.N.,  at  Malta,  were  able  to  demonstrate  the  presence  of  the 
mirnx'oceus  in  the  peripheral  blood  of  five  out  of  eight  cases  suffering 
from  the  fever ;  later  in  the  same  year  it  was  found  at  Haslar  in  seven 
out  of  eighteen  patients,  up  to  the  142nd  day  of  the  disease.     The  per- 
sistent failure  to  isolate  the  organism  from  the  blood  in  previous  investi- 
gations was   due   ])robably    to  (1)   too  small   (juantities  of  blood  being 
taken:  (2)  to  the  bl(X)d  being  transferred  direct  to  agar  surfaces  in  an 
undiluted  state,  when  the  bactericidal  properties  of  the  serum  (!ame  into 
play,  instead  of  adding  the  blood  to  large  quantities  of  fluid  media,  as  is 
now  (lone. 

We  had,  then,  three  important  points  to  work  on  : — 
!•  The  probable  escape  of  the  organism  by  the  urine ; 
-•  The  resistant  character  of  the  organism  outside  the  body ; 
^'  The  presence  of  the  organism  in  small  numbers  in  the  peripheral 
Wood,  even  up  to  quite  late  stages  of  the  disease. 

I^  \%\  the  Royal  Societies  Commission  took  up  the  work  under  the 
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able  management  of  Col.  D.  Bruce,  C.B.,  F.R.S. ;  the  working  membei*s 
at  Malta  being  StafF-Surgeon  Shaw,  R.N.,  Major  Horrocks  and  Capt. 
Kennedy,  E.A.M.C.,  Dr.  T.  Zammit  and  Dr.  R.  W.  Johnstone,  of  the 
Local  Government  Board. 

The  result  of  the  first  summer's  work  was  to  show  the  still  greater 
vitality  of  the  micrococcus  as  a  saprophyte,  that  in  dry  dust  it  might  be 
absorbed  by  monkeys,  giving  rise  to  the  disease,  also  that  it  was  frequently 
excreted  in  the  urine  of  men  suffering  from  the  disease.  Dr.  Johnstone, 
in  his  epidemiological  report,  was  most  condemnatory  of  the  general  sani- 
tation of  the  island. 

In  1905  further  investigations  were  made  showing  that  the  infection 
did  not  pass  out  by  the  breath,  sweat,  and  skin,  but  by  the  urine  and 
alimentary  canal,  and  that  infected  clothing  remained  a  source  of  danger 
for  long  periods.  The  most  important  observations  were  those  demon- 
strating the  wide-spread  presence  of  infection  in  domestic  animals  and  in 
apparently  healthy  natives ;  the  cows  and  goats  passing  out  the  specific 
organisms  abundantly  in  milk  and  urine,  the  natives  while  doing  their 
usual  occupations  often  infecting  areas  with  urine  containing  the  J/wro- 
coccxis  melitensis. 

Some  evidence  was  also  brought  forward  showing  the  possible  con- 
veyance of  infection  by  mosquitoes.  Out  of  896  mosquitoes  examined, 
the  micrococcus  was  found  in  four,  these  successful  results  demonstrating 
that  the  organism  had  not  only  lived,  but  that  it  had  been  able  to  multiply 
after  removal  from  the  body  in  the  stomach  of  the  mosquito. 

Evidence  was  obtained  of  infection  being  conveyed  to  two  monkeys  by 
infected  mosquitoes,  and  once  in  the  case  of  a  laboratory  assistant ;  other 
modes  of  infection  w^ere,  however,  possible. 

The  Commission  this  summer  is  particularly  investigating  this  question 
of  insect-borne  infection.  The  constant  presence  of  the  micrococcus  in 
the  blood  of  patients,  even  in  small  numbers,  and  the  fact  of  growths 
of  the  organism  having  been  obtained  from  the  stomachs  of  several  mos- 
quitoes, make  it  most  important  to  gain  further  information  of  this  motle 
of  propagation. 

I  have  thus  rather  scantily  run  over  the  recent  history  of  the  work  of 
experimental  investigation  still  being  carried  on,  let  us  now  pass  on  to  the 
epidemiological  factors. 

Geographical  Distkirution. 

There  can  be  no  doubt  that  the  chief  endemic  centre  of  this  disease 
is  Malta  itself;  but  that  many  seaport  towns  in  the  bas^in  of  the  Meii- 


p.  W.  Bassett- Smith.  377 

terrauean,  particularly  in  the  eastern  nncl  southern  portions,  are  endemic 
centres  is  highly  probable. 

Surgeon  E.  H.  Ross,  R.N.,  has  certainly  proved  its  presence  at  Port 
Said ;  Lamb  and  Pais  have  not  only  found  it  in  man  in  the  Punjab,  but 
also  in  the  goats  there ;  Birt  has  shown  that  the  disease  is  endemic  in  the 
Orange  River  Colony ;  and  Staff-surgeon  Bishop,  who  has  suffered  severely 
from  the  disease  himself,  was  convinced  of  its  presence  in  Hong  Kong  and 
Shanghai,  not  only  as  sporadic  cases,  but  as  endemically  present 

We  have,  therefore,  conclusive  proof  of  the  existence  of  the  disease 
apart  from  the  Mediterranean,  and  I  would  here  strongly  urge  the  disuse 
of  a  name  which  is  misleading  and  wrong,  for  that  brought  forward  by 
Hughes,  viz.,  ^'undulant  fever,"  a  name  which  more  readily  describes 
the  character  of  the  fever  than  any  geographical  tenn. 

The  great  prevalence  in  Malta  is,  as  pointed  out  by  Dr.  Johnstone, 
mainly  due  to  the  extreme  overcrowding  of  the  island,  and  the  porosity  of 
the  soil,  everywhere  heavily  polluted  with  sewage  of  a  population  having 
dirty  habits,  and  by  great  numbers  of  infected  animals  excreting  the 
specific  organism  in  their  urine  and  faeces.  The  widespread  prevalence  of 
the  disease  through  the  island  is  also  evident,  it  not  being,  as  was  formerly 
thought,  restricted  to  the  coast  towns  and  villages. 

From  a  consecutive  series  of  cases  I  found  the  average  duration  of 
acute  and  sub-acute  symptoms  was  four  months  ;  if  we  multiply  the  cases 
of  the  year  by  this  number  we  see  what  an  enormous  loss  of  valuable 
senice  and  what  a  great  expense  to  the  country  this  disease  causes,  which 
appears  to  be  rather  increasing  than  diminishing. 

Seasonal  Incidence. 

In  Malta,  from  a  large  number  of  computations,  it  is  certain  that, 
though  present  all  the  year  round,  the  maximum  incidence  of  cases  occurs 
m  the  hot  dr}"^  months  of  June,  July,  August,  and  September,  the  curve 
being  very  closely  parallel  with  that  of  the  temperature,  and  conversely 
to  the  rainfall.  In  certain  years,  however,  this  does  not  hold  good,  cases 
being  very  frequent  in  the  winter  months,  pointing  to  some  other  cause  of 
the  prevalence  of  the  fever  than  the  temperature  and  dryness. 

In  the  Navy  the  curve  of  incidence  for  the  last  five  years  was  irregular 
owing  to  the  movements  of  the  fleet,  but  taking  the  shore  establishments, 
it  conforms  with  that  of  the  general  population. 

The  returns  of  the  R.A.M.C.  showed  for  1904  among  the  men  em- 
ployed on  nursing  duties  alone,  a  ratio  of  300  per  1,000,  ten  times  greater 
than  that  of  the  Army  as  a  whole. 
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For  the  year  1905,  Kennedy,  in  the  K.A.M.C.  •Fournal  for  Apr^S\ 
gives  an  incidence  of  23  out  of  85  R.A.M.C.  and  attached  men,  or  ^'SSi 
per  1,000,  the  general  ratio  being  82  per  1,000. 

The  importance  of  this  high  incidence  in  those  employed  nursing  t  ,h( 
sick  is  very  great  as  an  etiological  factor,  and  becomes  still  more  so  wh__^ei 
we  find  that  of  all  those  who  suffered,  the  greatest  danger  appeared  to  b< 

among  the  men  actually  engaged  in  the  Acute  Mediterranean  Fever  W{Fr_:^^|.( 

at  Valetta  hospital,  where  the  incidence  was  100  per  cent,  for  the  nurs -^^ 

and  33  per  cent,  for  those  on  general  duty. 

Relation  of  Cases  to  Ships  and  Buildings. 

From  an  analysis  of  the  cases  it  appears  that  almost  every  ship  on   '^he 
station  contributed  cases,  and  that  those  ships  which  spent  most  time-     af 
Malta  had   the  greatest   relative  number,  the   men   in  stationary  si  :mips 
suffering  practically  the  same  as  those  living  on  shore.     Here,  of  coax-^se, 
the  frequency  of  leave  would  make  it  impossible  to  trace  the  source  of  tiie 
infection. 

Possible  Methods  of  Infection. 

1.  Through  dust  contaminated  with  infected  sewage. 

2.  Through  infected  food. 

3.  Through  direct  inoculation  from  contact  with  patients  or  thei 

excreta. 

4.  By  means  of  blood-sucking  insects,  chiefly  mosquitoes. 

1.  Experimental  work  in  the  laboratory  has  proved  that  the  micro- ' 

coccus  can  live  for  long  periods  in  a  dry  state  in  dust  and  soil,  that:^^ 
monkeys  can  be  infected  by  this  dust  when  blown  down  their  throats,  etc.,  -^ 
therefore  it  is  possible  that  the  disease  in  man  might  be  conveyed  by 
inhalation  or  swallowing  naturally  infected  dust.  Favouring  this  view  is 
the  fact  that  numbers  of  men  on  board  ship,  who  have  not  landed  at 
Malta  at  all,  have  contracted  this  disease,  but  at  the  same  time  one  must 
bear  in  mind  that  to  infect  monkeys  enormous  doses  have  had  to  be  used, 
and  that  in  man  other  possible  means,  as  2  and  4,  may  have  been  the 
cause.     At  present,  this  view  has  few  supporters. 

2.  Through  infected  food, — One  of  the  most  important  discoveries  of 
the  present  inquiry  has  been  to  show  that  r)0  per  cent,  of  goats  in  Malta 
are  carriers  of  infection,  that  10  per  cent,  pass  the  Micrococcus  melitansis 
out  in  their  milk,  and  that  up  till  lately  this  infected  milk  has  been  freely 
used  in  the  endemic  districts.  That  milk  can  and  d(»es  convey  the  disease 
when  used  unsterilised  is  now  a  fact  beyond  dispute.     One  of  the  most 
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^dportant  examples  of  direct  evidence  proving  that  infected  milk  does 
pitxluce  the  fever  in  those  who  drink  it,  is  foimd  in  the  outbreak  of  the 
disease  in  the  s.s.  *^  Joshua  Nicholson."  This  ship  carried  a  number  of 
goats  from  Malta ;  the  crew  made  use  of  the  milk  from  these  animals  and 
many  of  them  contracted  the  disease,  those  joining  after  the  goats  were 
landed  being  free. 

That  milk  is  largely  responsible  for  the  fever  in  the  Army  is  a  view 
not  accepted  by  Col.  Davies,  who  went  fully  into  the  subject,  for  he  says 
in  his  report:  "It  would  not  be  justifiable  to  affirm  that  the  circumstances 
of  milk  supply  of  the  troops,  considered  in  relation  to  the  fever  prevalence, 
in  any  way  invalidate  the  theory  of  milk  transmission,  but  I  do  not  find 
anything  in  the  circumstances  as  they  existed  in  1905  to  lead  me  to 
suppose  that  milk  can  have  any  important  part,  or  indeed  any  part  at  all, 
in  disseminating  the   specific    poison   during   the   epidemic   amongst  tlie 

I  think  the  same  holds  good  with  the  Navy,  for  very  little  fresh  milk  is 
consumed  either  on  board  or  on  shore  by  the  British  bluejacket.  From 
97  men  who  had  been  invalided  for  the  disease  from  Malta  and  were 
under  treatment  at  Haslar,  I  made  a  careful  inquiry  as  to  whether  before 
"tlie  onset  of  the  fever  they  ever  drank  fresh  milk  either  on  board  or  on 
sliore,  with  the  result  that  30  stated  positively  that  they  had  not  done  so, 
t:lierefore  some  other  cause  of  infection  must  be  sought  to  explain  their 
infection. 

The  high  incidence  in  the  hospitals  would  appear  at  first  to  be  easily 
explained  by  the  patients  receiving  in  their  dietary  the  infected  milk,  for 
Shaw  was  able  to  show  that  out  of  the  90  goats  supplying  milk  to  the 
Wpital,  30  were  found  to  be  infected,  and  the  micrococcus  was  recovered 
from  the  milk  of  9,  or  10  per  cent.  That  this  is  not,  however,  the  cause 
Would  seem  likely,  as  since  the  milk  has  been  subject  to  careful  sterilisa- 
tion the  incidence  of  cases  in  the  hospital  has  not  appreciably  diminished. 

3.  Through  direct  inoculation  by  contact  with  patients  or  their  excreta, — 

The  high  incidence  in  the  hospital  staff,  and  particularly  among  the  nurses 

in  direct  attendance  on  acute  Mediterranean  fever  patients,  points  strongly 

to  this  means  of  infection.     We  know  that  the  urine  of  those  suffering 

from  both  acute  and  chronic  stages  of  the  fever  and  also,  from  Shaw's 

experiments  with  dockyard  employees,  that  of  some  apparently  healthy 

men,  contains  frequently  the  specific  organism.     It  has  been  proved  that 

clothing,  etc.,  infected  with  the  organism  retains  for  a  considerable  time 

its  dangerous  qualities,  and   that   in   man    a  very  minute  dose  directly 

inoculated,  accidentally  or  othenvise,  is  able  to  produce  the  disease.     It  is 
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therefore  possible  that  any  nurse  having  slight  abrasions  on  the  bandsK: 
etc.,  might  so  become  infected,  and  in  the  management  of  cases  th^ 
fullest  methods  of  disinfection  should  always  be  employed,  as  well  a^ 
definite  instructions  given  to  the  nurses  themselves. 

That  this  method  is  common  or  likely  to  cause  the  high  incidence  i 
hospitals  at  Malta  I  think  is  not  likely,  for  why  then  should  the  nurss^ 
at  Malta  suffer  so  severely  and  those  at  the  home  hospitals  not  at  all. 

This  direct  inoculation  cannot  apply  to  sporadic  cases  on  board  ship, 
and  it  is  these  cases  which  most  require  explanation. 

4.  By  means  of  hlood-sucking  insects,  — In  relation  to  this  we  have  some 
very  important  facts  to  deal  with  : 

a.  In  the  peripheral  blood  of  patients  suffering  from  the  fever  the 
the  Micrococcus  melitensis  is  present,  though  in  small  numbers. 

b.  The  great  prevalence  of  mosquitoes  throughout  the  island  and  in 
other  Mediterranean  ports,  which  are  acknowledged  by  both  sick  and 
healthy  to  be  most  troublesome. 

c.  The  prevalence  of  the  fever  all  over  the  island  and  on  board  ships, 
particularly  those  that  are  in  the  dockyard. 

d.  The  great  prevalence  of  the  fever  in  hospital  buildings,  both  at 
Malta  and  Port  Said,  and  in  certain  low-lying  enclosed  forts. 

e.  The  successful  culture  of  the  Micrococcus  melitensis  from  the  stomach 
of  mosquitoes,  by  Horrocks  and  Kennedy,  one  being  taken  in  the  acute 
Mediterranean  fever  ward  of  Valetta  hospital. 

/.  The  experimental  inoculation  of  monkeys  by  infected  mosquitoes  by 
Zammit  and  Kennedy,  and  also  the  case  of  a  laboratory  assistant  who  was 
bitten  by  an  infected  mosquito,  and  who  developed  the  fever  eleven  days 
after. 

It  would  seem  that  here  we  liave  a  factor  present  in  the  hospitals 
abroad  and  not  at  home,  able  to  explain  the  discrepancy  of  the  incidence 
in  the  nursing  staffs  at  the  two  places.  It  offers  a  means  of  transmission 
which  can  explain  the  incidence  of  attacks  on  board  ships,  the  compara- 
tively few  cases  found  in  each  ship  being  due  to  the  rarity  with  which  a 
mosquito  would  become  infected,  owing  to  the  paucity  numerically  of  the 
specific  organism  in  the  blood  and  the  small  quantity  of  blood  each  is  able 
to  imbibe. 

Ross,  in  his  I'eports  of  Port  Said  hospitals  points  out  that  the  time 
incidence  of  cases  is  easily  explained  on  the  mosquito  transference  theory. 

From  the  evidence  at  present  obtained,  it  would  appear  that  Medi- 
teiTanean  fever  has  several  methods  by  which  the  infection  is  conveyed  to 
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mail)  each  acting  more  or  less  powerfully  on  different  groups  of  the  popu- 
lation in  the  endemic  areas,  the  most  certain  channels  being  by 

1.  Ingestion  of  infected  unsterilised  milk. 

2.  Direct  inoculation  by  infected  mosquitoes. 

3.  Direct  inoculation  through  the  skin,  etc.,  by  infected  excreta  and 
articles  contaminated  with  these. 


Lieut.- Col.  A.  M.  Dayies  (Royal  Army  Medical  College,  London)  said  that 

the  chief  difficulty  in  determining  tlie  mode  or  modes  of  spread  of  this  disease 

lay  in  the  uncertainty  that  at  present  exists  as  to  the  length  of  the  incubation 

period;  it  is  therefore  very  difficult  to  trace  out  the  causation  in  any  indiWdual 

case,  the  time  when,  and  therefore  very  often  the  place  where,  infection  was 

contracted  being  imcertain.      Some   local   condition,   some   direct   or  indirect 

transmission  depending  on  local  or  personal  conditions,  appears  to  be  necessary 

to  explain  the  numerous  instances  of  special  local  incidence  that  have  been  noted. 

The  mosquito   transmission  theory   would  satisfy  these  requirements:  but  it 

cannot  be  said  to  be  as  yet  proved.     The  milk  transmission  tlieor}^  is  probably 

valid  as  regards  the  native  population  of  Malta ;  and  as  regards  the  children  of 

British  troops,  during  1905  the  incidence  on  those  who  partook  of  raw  milk  was 

about  three  times  as  great  as  that  on  the  children  who  only  took  boiled  or 

condensed  milk.     As  regards  the  troops  the  milk  theory  does  not  explain  the 

fiM^ts:  80  far,  all  milk  (practically)  has  been  boiled  for  the  past  year  (1905),  but 

a  very  large  number  of  cases  had   occurred   notwithstanding.      Moreover,  in 

hospitals,  the  milk  has  been  pasteurised  for  two  years  or  more,  but  many  cases 

have  contracted  the  infection  while  staying  in  hospital. 


POST-SCARLATINAL    DIPHTHERIA 
AND    ITS    PREVENTION. 

By    JA2VIE8    FLETOHEH,    M.D.,    D.P.H., 

Resident  Medical  Ojfficery  Ham   Green  Hospital^  Bristol. 


THIS  subject  is  of  extreme  importance  to  those  who  have  to  adminis^fc^ 
Fever  Hospitals,  and  though  for  many  years  it  has  l)een  a  positi  ^ 
scourge  in  some  institutions,  yet,  theoretically,  at  any  rate,  with  the  ai(L  < 
bacteriology  it  is  a  preventable  disease. 

I  would  in  the  first  place  define  Post -scarlatinal  Diphtheria  as  fcfa 
growth  of  the  Diphtheria  bacillus  on  one  or  more  mucous  membrart^- 
giving  rise  to  naked-eye  signs  and  constitutional  sjinptoms  in  patient 
who  are  convalescent  from  an  attack  of  Scarlet  fever. 

The  subject  will  be  considered  under  the  following  headings:  {l^^^ 
^Etiology,  (2)  Clinical  Experience,  (3)  Prevention. 

1.  The  following  possible  factors  in  the  causation  of  post-scarlatinal 
diphtheria  deserve  notice  : — 

(i.)  Sanitary  defects  and  unliealthy  surroundings. — The  idea  that  defec- 
tive drains  and  foul  odours  may  give  rise  to  an  attack  of  Diphtheria  has 
long  been  cherished  by  the  public,  and  to  some  extent  even  by  members  of 
the  medical  profession,  but  when  one  sees  in  an  epidemic  of  Diphtheria 
that  the  newer  and  more  sanitary  parts  of  a  city  provide  more  cases  than 
the  slums,  one  fails  to  recognise  any  direct  causal  relationship.  Further, 
Post-scarlatinal  Diphtheria  occurs  and  will  occur  in  wards  which  are  well 
ventilated  and  thoroughly  sanitary,  unless  the  cause  is  looked  for  in  the 
patients  themselves.  In  other  words  the  disease  is  a  personal  one  and 
personally  propagated,  and  at  the  utmost  the  above  two  factors  can  act 
merely  as  predisposing  causes  in  lowering  the  general  condition  of  the 
patients. 

(ii.)  Overcrowding. — It  follows  from  the  preceding  paragraph  that 
overcrowding  in  wards  may  be  an  indirect  cause,  for  more  or  less  vitiation 
of  the  atmosphere  must  occur,  thus  tending  to  lower  the  patients'  vitality, 
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^*icl  as  the  disease  is  personally  propagated  the  more  patients  the  more 
^^5inces  are  there  of  the  disease  being  introduced,  and  of  it  spreading. 

(iii.)  Intnxiuction  into  wardsy  through  error  in  diagjiosis,  of  rases  of 
Iphthericu — The  admission  of  such  cases  is  naturally  a  most  potent 
^^<;tor,  but  with  the  aid  of  bacteriology  and  temporary  isolation  till  the 
fliLaignosis  is  settled  the  risk  should  be  very  small.  Fortunately,  in  cases 
inoved  early  in  the  disease,  the  symptoms  of  Scarlet  fever  are  fairly 
ell  marked,  but  in  all  doubtful  cases  the  presence  or  absence  of  the 
iphtheria  bacillus  must  be  ascertained  by  bacteriological  methods.  I 
insider  also  that  we  have  in  Bristol  to  thank  the  Public  Health  Depart- 
ent  for  encouraging  the  taking  of  swabs  for  examination  from  cases  of 
re-throat,  and  thus  preventing  the  admission  of  mild  cases  of  Diphtheria, 
(iv.)  Introduction  into  wards  by  patients  actually  suffering  from  the  two 
diseases  on  admission. — The  percentage  of  cases  in  which  patients  are 
tually  suffering  from  Scarlet  fever  and  clinical  Diphtheria  on  admission 
^&  been  in  my  experience  very  low,  although  it  is  stated  that  1,046  cases 
ff  the  combined  diseases  were  admitted  into  the  London  Fever  Hospitals 
the  four  years  189G-1899,  giving  a  percentage  of  about  two. 
During  the  five  years  1901-1905  only  four  cases  have  come  to  my 
notice  out  of  2,208  admissions. 

However,  the  admission  of  such  cases  should  lead  to  no  trouble,  as  the 
'naked-eye  signs  lead  to  instant  isolation  and  confirmation  by  bacteriological 
examination. 

(v.)  Introduction  into  wards  by  patients  harbouring  the  Diphtheria 
hacUlus  in  nose^  or  throaty  or  bothy  but  with  no  clinical  syinptoms  of  the 
difease, — Scarlet  fever  patients  are  extremely  liable  to  be  harbouring  the 
Diphtheria  bacillus  when  outbreaks  of  the  two  diseases  are  running 
concurrently,  as  has  been  the  case  in  Bristol,  and  the  danger  is  at  its 
inaximum,  not  when  the  Diphtheria  cases  are  well-marked  and  the  fatality 
rate  high,  but  when  the  epidemic  is  declining,  and  there  is  a  high 
percentage  of  ''  carriers  "  of  the  disease  found. 

An  excellent  opportunity  of  studying  the  behaviour  of  the  disease 
has  been  afforded  in  Bristol  during  the  last  four  years,  and  the  informa- 
tion which  I  shall  bring  forward  is,   I  think,  of  the  first  importance. 
Diphtheria  has  for  so  long  a  time  been  looked  upon  as  a  throat  disease 
with  well-marked  signs  and  symptoms,  and  often  a  fatal  termination,  that 
an  ambulant  variety  of  the  disease  has  not,  at  any  rate  until  recent  times, 
been  recognised. 

Different  observers  have  found  these  epiphytic  bacilli  at  times  patho- 
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genie,  at  others  apparently  innocuous,  but  I  am  firmly  convinced  that  t 
latter  evidence  is  of  no  value,  for  an  attack  of  Scarlet  fever  seems  to 
prepare,  especially  the  pharyngeal  and  laryngeal  mucous  membranes,  tlk_ 
there  is  every  likelihood  of   the  bacilli    assuming  virulence   later  wh 
planted  on  a  suitable  soil. 

In  other  words,  all  Scarlet  fever  patients  who  have  bacilli  morp 
logically  corresponding  to  the  Diphtheria  bacillus  in  their  throat  or  nose 
admission  should  be  isolated,  and  I  believe  this  to  be  the  keynote  in  t-     lie 
prevention  of  Post-scarlatinal  Diphtheria, 

(vi.)  Nursing  the  tico  diseases  on  the  same  site. — With  an\i:hing  l^^i^ke 
ordinary  isolation  precautions  it  is  hard  to  see  what  danger  there  can  be 
in  this.  Further,  Post-scarlatinal  Diphtheria  is  just  as  common  in  Hospil^— «ls 
which  nurse  only  Scarlet  fever  patients  as  in  those  which  receive  b«_  >th 
diseases ;  another  point  of  interest  is  that  it  is  common  in  Hospitr  als 
receiving  only  convalescent  Scarlet  fever  patients. 

(vii.)  Infection  by  members  of  the  Staff, — This  is  a  possible  cause  i^ 
some  cases,  through  the  transference  of  nurses  from  Diphtheria  to  Scar* J  ^t 
fever  wards,  or  through  nurses  suffering  from  an  unreported  or  unrec 
nised  mild  attack.  I  have  met  with  one  instance  in  which  a  nil 
suffering  from  mild  pharyngeal  Diphtheria  infected  sixteen  Scarlet  fev^^^ 
convalescents,  six  of  whom  died. 

(viii.)  Sex  and  age, — Sex  apparently  has  little  influence,  but  most 
the  cases  occur  in  children  at  the  school-going  ages. 

Clinical  Experience. 

One  cannot  help  being  struck  by  the  frequency  with  which  the  nasal 
ca\nty  has  been  found  harbouring  the  Diphtheria  bacillus,  at  any  rate  in 
Bristol,  and  as  this  has  a  distinct  bearing  on  what  follows,  the  following 
statistics  are  of  interest :  out  of  1,036  cases  of  Diphtheria  admitted  to  the 
Ham  Green  Fever  Hospital  during  the  years  1901-1905,  246  had  the 
disease  in  the  nose  only,  and  103  others  in  the  nose  as  well  as  throat.  As 
all  the  nasal  and  the  majority  of  the  nose  and  throat  cases  were  simply 
"  carriers  "  with  no  constitutional  symptoms,  one  would  naturally  expect 
that  an  appreciable  proportion  of  the  Scarlet  fever  admissions  would  also 
show  the  presence  of  the  bacillus  in  the  nose  or  throat. 

In  order  to  gain  some  information  on  this  subject,  nose  and  throat 
swabs  were  taken  from  Scarlet  fever  admissions  at  one  of  the  City  Hospitals 
with  the  following  results:  of  297  patients  examined,  17  had  the 
Diphtheria  bacillus  in  the  nose,  3  in  nose  and  throat,  and  4  in  the  throat. 
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Jsow^  scarlatinal  convalescents  are  extremely  liable  to  develop  rhinu- 

^Acea  during  the  fourth,  fifth  or  sixth  week  of  their  illnessj  and  as  this  is 

^'s^  the  period   during   which   Post-scarlatinal  Diphtheria  appears,  and 

^^^iing  that  the  nose  so  frequently  acts   as   a   nidus,  I  thought  there 

^^i^ht  be  some  causal  relationship  between  the  two. 

Some  excellent  evidence  in  support  of  this  was  furnished  in  an  out- 
i>  ■T'cak  of  Diphtheria  among  scarlatinal  convalescents  in  the  Ham  Green 
C~Iospital  in  1902,  which  I  feel  sure  was  due  to  the  admission  of  ccm- 
»^£«.le8cent  scarlatinal  patients  suffering  from  primary  nasal  Diphtheria. 

There  had  been  no  case  of  even  suspected  nasal  or  faucial  Diphtheria 
certain  wards  for  a  year,  yet  following  the  introduction  of  the  above 
of  primary  nasal  Diphtheria,  in  three  out  of  the  four  pavilions  faucial 
zr^Jises  occurred,  and  in  each  of  two  pavilions  a  nasal  case  occurred.     Such 
eta  as  these,  I  think,  speak  for  themselves.      How  many  faucial  cases 
ould  have  occuiTed   had   not  antitoxin  been  freely  used  as  a  propliy- 
ctic  of  course  is  doubtful,  but  it  is  a  clinical  fact  worth  recording  that 
«  patient  who  had  had  a  prophylactic  dose  contracted  either  faucial  or 
lasal  Diphtheria. 

On  finding  this  condition  of  things  among  the  transferred  patients, 

I  thought  it  would  be  interesting  to  see  the  condition  of  the  19  patients 

left  behind  at  the  other  City  Hospital.     On  examination  the  Diphtheria 

bacillus  was  found  in  one  case  in  the  throat,  in  three  cases  in  the  nose, 

and  in  two  cases  in  the  ear.      The  smaller  proportion  of  affected  cases 

naav  be  due  to  the  fact  that  onlv  convalescent  cases  were  transferred  to 

this  Hospital.      I   consulted  the  medical  attendant  as  to  the  supposed 

cause  of  the  infection  and  he  attributed  it  to  a  patient  suffering  from 

Scarlet  fever  in  whose  nose  the  Diphtheria  bacillus  was  found. 

The  patients  transferred  to  this  hospital  occupied  two  adjacent 
pavilions  at  the  first  hospital,  between  which  there  was  the  most  free 
cominanication,  hence  the  conditions  were  all  in  favour  of  the  spread  of 
such  a  disease. 

It  is  to  me  a  most  remarkable  thing  that  so  many  patients  should  be 
Jiarbouring  virulent  material  without  showing  manifest  symptoms,  yet 
such  was  the  case. 

Two  cases  of  Post-scarlatinal  Diphtheria  occurred  in  1903,  none  in 
1904,  and  two  in  1905,  and  on  inquiry  into  the  cause,  in  every  instance 
patients  suffering  from  this  mild  variety  of  nasal  diphtheria  were  found 
in  the  wards;  the  number  discovered  suffering  from  nasal  Diphtheria 
being  5  in  1903,  14  in  1904,  and  21  in  1905. 
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Year. 

Scarlet  fever 
discharges. 

Primary  na«ial 
diphtheria  cases. 

Post-Rcarlatinal 
diphtheria  oaaes. 

Bate 

percent 

190:i 

540 

12 

6 

11 

1903 

377 

5 

o 

•5 

1904 

326 

14 

0 

1905 

426 

21 

o 

•4 

Totals 

1,669 

52 

10 

•5 

The  introduction  of  Diphtheria  through  the  agency  of  the  throat  is  not^ 
nearly  so  much  to  be  feared,  for  a  clinical  or  suspicious  attack  on  admission 
is  at  once  detected,  and  any  case  of  sore  throat  during  convalescence 
is  always  complained  of  and  can  be  investigated.  Further,  the  throat  in 
Scarlet  fever  patients  always  comes  in  for  routine  antiseptic  treatment 
and  so  is  not  so  liable  to  be  a  source  of  infection. 

It  is  a  different  question  with  the  nose,  for  patients  can  be  admitted 
harbouring  the  bacillus  in  a  quiescent  condition,  and  displaying  no 
symptoms,  until  the  convalescent  scarlatinal  rhinorrhoea  gives  it  as  it 
were  a  fresh  lease  of  life ;  then  such  cases,  unless  detected  and  the 
patients  isolated,  spread  the  disease  in  the  many  ways  which  convalescence 
renders  possible. 

No  trouble  has  arisen  in  this  Hospital  from  the  admission  of  combined 
clinical  Diphtheria  and  Scarlet  fever  cases,  or  mild  Diphtheria  cases,  as 
their  true  nature  has  been  revealed  by  bacteriology. 

Most  Scarlet  fever  patients  are  in  bed  for  the  first  three  weeks  of  their 
illness,  and  this  amount  of  isolation  is  apparently  sufficient  to  prevent 
transference  of  infective  material :  it  is  only  when  children  come  into 
intimate  contact  with  each  other  after  that  period  that  an  ambulant 
disease  like  primary  nasal  diphtheria  is  able  to  produce  its  maximum 
effect. 

There  have  thus  been  in  Bristol  during  the  past  four  years  all  the 
conditions  predisposing  to  the  admission  to  Scarlet  fever  wards  of  mild 
Diphtheria,  combined  Diphtheria  and  Scarlet  fever,  and  Scarlet  fever  cases 
harbouring  the  Diphtheria  bacillus,  and  the  consequent  production  of  cases 
of  Post-scarlatinal  Diphtheria,  yet  the  rate  has  been  kept  very  low  by  the 
aid  of  ])acteriology. 

The  bacteriological  investigation  of  every  case  of  Scarlet  fever  ad- 
mitted is  no  doubt  a  laborious  proceeding,  but  I  am  convinced  that  it 
would   lead  to  the  disappearance  of  tliis  serious  complication :    however. 
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if  all  doubtful  cases  on  admission,  and  all  cases  of  rliinorrhoea  during 
convalescence  are  thoroughly  examined,  little  need  be  feared. 

It  may  be   well   to  mention  that  all  cases   of   otorrhoea   should   be 
^Jcimined,  as  the  discharge  frequently  teems  with  the  Diphtheria  bacillus ; 
^^t  as  this  condition  is  usually  secondary  to  a  previously  diagnosed  nose 
^^  throat  affection  little  harm  can  ensue. 

Fortunately  if  a  case  of  Post-scarlatinal  Diphtheria  does  occur  in  a 
Ward  we  have  Diphtheria  antitoxin  to  fall  back  upon,  and  there  can  be  no 
<loubt  from  experience  gained  in  this  Hospital  of  its  prophylactic  value. 

Pkevextiox. 

The  following  conclusions  appear  to  be  warranted  in  the  matter  of 
prevention : — 

1.  The  encouragement  through  the  Public  Health  Authorities  of  the 

taking  of  swabs  by  general  practitioners  from  all  cases  of  sore  throat 

doubtful  in  nature,  and  from  the  nose  or  throat  of  any  Scarlet  fever  case 

which  suggests  the  presence  of  a  double  infection,  and  their  examination 

bacteriologically  before  admission. 

2.  The  bacteriologiciil  examination  of  nose  and  throat  of  all  Scarlet 
fever  admissions;  but  if  not  workable,  at  least  the  examination  of  all 
doubtful  cases,  and  a  rigid  examination  of  all  cases  of  rhinorrhoea, 
otorrhoea,  or  sore  throat  occurring  during  convalescence. 

3.  The  nursing  apart  of  all  patients  who  are  found  harbouring  the 
Diphtheria  bacillus  in  nose,  throat,  or  ear. 

4.  The  prevention  of  any  mingling  of  patients  convalescent  from  the 
two  diseases. 

5.  The  bacteriological  examination  of  nurses  and  maids  who  are  trans- 
ferred from  Diphtheria  to  Scarlet  fever  wards,  and  of  any  case  of  rhinitis 
or  sore  throat  occurring  among  the  nursing  staff. 

i\  When  any  case  of  Post-scarlatinal  Diphtheria  does  occur  in  a  ward, 
a  prophylactic  dose  of  antitoxin  of  at  least  500  units  should  be  given  each 
patient,  detention  in  bed  should  be  imposed  on  all,  and  the  infecting 
case  sought  for. 


[/br  Discussion  on  this  Paper  see  page  39Jf^ 
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ON   SOME    POINTS    OF    INTEREST    IN 

THE    TREATMENT    OF 
OUTBREAKS  OF  DIPHTHERIA. 

By    F.     T.     BONr),     M.D. 


I  THINK  it  will  be  admitted  by  those  who  have  had  much  exi>erience 
of  diphtheria,  especially  of  late  years,  that  it  is  essentially  a  school 
disease.  The  idea  that  it  is  a  drain  disease  may  be  considered  to  be 
exploded.  The  germ  of  diphtheria  is  so  clearly  air-borne,  and  there  is  so 
complete  an  absence  of  any  evidence  that  it  can  exist  in  liquids,  such  as 
sewage,  that  it  is  unnecessary  to  invoke  any  other  reasons  in  opposition  to 
this  now  obsolete  idea,  which  is  characteristic  of  a  stage  of  sanitary 
development  when  bad  drainage  did  duty  as  an  explanation  of  the  source 
of  infectious  disease  generally,  and  when  the  most  effective  remedy  the 
sanitarian  could  suggest  was,  to  parody  the  well-known  saying  of  Danton, 
"  des  ^gouts,  et  encore  des  6gouts,  et  toujours  des  ^gouts." 

The  incidence  of  any  individual  attack  of  diphtheria  undoubtedly 
involves  the  existence  of  three  conditions  :  (1),  the  invasion  by  a  germ,  of 
a  specific  type,  {2),  a  susceptible  mucous  surface,  on  which  it  can  pro- 
liferate, and  (3),  a  susceptible  host,  on  which  the  toxin  produced  by  the 
proliferation  of  the  germ  can  produce  its  characteristic  pathological  effects. 
What  the  precise  conditions  are  which  favour  the  maintenance  of  the 
existence  of  the  diphtheritic  germ,  whether  in  the  form  of  organism  or 
resting  spore  outside  the  human  body,  we  do  not  know,  but  there  can 
be  little  doubt  that  when  once  started  on  its  wandering  career  it  may 
remain  suspended  for  some  time  in  the  air  until  it  happens  to  find  a  suit- 
able resting-place  on  which  its  further  development  can  take  place.  The 
most  appropriate  nidus  on  which  it  can  alight  appears  to  be  that  congested 
condition  of  the  naso-pharyngeal  mucous  membrane  which  is  so  common  in 
early  childhood  and  exhibits  itself  so  perceptibly  in  chronic  enlargement 
of  the  tonsils.  What  are  the  causes  of  this  pathological  condition  it  is 
not  necessarj'  here  to  discuss.  It  is  sufficient  to  say  that  it  is  extremely 
common,  that  it  is  distinctly  hereditary,  and  therefore,  a  family  character- 
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istic,  and,  that  if  it  is  not  actually  the  result  of  living  in  a  chronically 
vitiated  atmosphere,  it  is  at  least  materially  promoted  by  such  a  condition. 
Now  it  is  a  matter  of  common  knowledge  that  whilst  sporadic 
diphtheria  may  occur  in  the  healthiest  localities,  in  regard  especially  to 
elevation  above  the  sea  level,  exposure  to  sun  and  wind  and  absence  of 
any  obvious  insanitary  conditions,  it  has  little  or  no  tendency  to  spread 
and  become  epidemic  unless  the  infection  finds  its  way  into  a  school. 
And  the  way  in  which  it  does  so  is  either  by  the  child  w^ho  is  first  attacked 
being  allowed  to  return  to  school  before  its  nose  and  throat  are  free  from 
infection,  or  from  some  other  child  in  the  same  household,  who  has  not 
been  the  subject  of  an  overt  attack  of  the  disease,  conveying  the  infection 
in  an  unrecognised  way. 

The  infection,  once  introduced  into  the  atmosphere  of  the  school,  will 
be  more  or  less  readily  diffused  amongst  the  susceptible  children  who 
inhale  it,  and  will  thus  become  epidemic,  in  proportion  to  the  number  of 
susceptible  children  present,  to  the  special  virulence  of  the  type  of  the 
infection,  and  mainly  to  the  overcrowded  and  ill-ventilated  condition  of 
the  school  itself.  A  thoroutrhlv  well-ventilated  and  not  over-crowded 
school  is  practically  immune  to  dii)htheria,  which  chiefly  hangs  about  old 
non-provided  schools  that  are  much  below  the  standard  of  what  a  healthy 
school  should  be,  in  regard  especially  to  these  two  points. 

But,  for  the  present  at  any  rate,  we  have  to  take  schools  as  we  find 
them,  and  as  it  is  not  likely,  in  view  of  the  large  cost  involved  in  replacing 
these  defective  schools  by  better  ones,  that  this  will  be  done  for  some 
years  to  come,  the  question  which  suggests  itself  is,  what  steps  can  be 
taken  to  prevent  these  schools  from  acting  as  centres  of  infection  when 
diphtheria  happens  to  have  got  a  foot-hold  in  connection  with  them? 
Obviously  the  first  thing  to  do  is  to  ascertain  how  far  that  foot-hold 
extends.  This  can  onlv  be  done  bv  a  bacteriological  examination  of  the 
noses  and  throats  of  a  sufficient  number  of  the  children  to  afford  a  fair 
sample  of  the  whole. 

And  here  we  find  ourselves  in  face  of  a  practical  difficulty.    Who  is  to 
undertake  this  work  ?  It  is  clearly  no  part  of  the  duty  of  the  sanitary 
authority,  as  such,  to  do  so.     It  is  a  special  work  which  is  rendered  neces- 
sary by  the  defective  conditions  under  which  the  education  of  the  children 
is  carried  on,  and  the  duty  of  providing  for  it  is  incumbent  on  the  educa- 
tion authority,  which  must  be  held  responsible  for  the  maintenance  of  the 
health  of  the  school  in  this  as  well  as  in  other  respects.     Where  the 
edacation  authority  and   sanitary   authority  are   the   same   body,  as   in 
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county  boroughs,  this  difficulty  does  not,  in  theory,  at  any  rate,  exfi 
but  in  rural  and  small  urban  districts,  in  which  this  is  not  the  case,  it  ii 
serious  one,  which  can  only  be  met  by  the  education  authority  maki 
provision  for  the  supervision  of  the  health  of  the  children. 

But,  assuming  that  the  result  of  sampling  a  sufficient  number  of  ch 
dren  in  a  suspected  school  goes  to  show  that  a  notable  proportion  of  tht 
exhibit  evidence  of  the  presence  of  diphtheritic  infection,  in  a  bacter 
logical  though  not  in  a  clinically  active  form,  what  course  should  1 
medical  officer  of  health  take  ?  This  was  a  problem  which  presented  its 
to  me  recently,  under  circumstances  which  it  may  be  well  to  relate. 

In  two  adjacent  parishes  in  one  of  the  rural  districts  for  which  I  s 
cases  of  diphtheria  had  been  notified  in  a  way  which  led  me  to  susp 
that  the  school  in  each  parish  was  acting  as  a  centre  of  infection, 
view  of  this  probability,  I  put  myself  in  communication  with  the  t 
local  medical  men  who  practise  in  these  parishes,  both  of  whom  conlia. 
undertook,  with  the  assistance  of  a  trained  nurse  and  of  the  scho< 
master,  which  was,  fortunately,  available  in  each  case,  the  swabbing  < 
the  noses  and  throats  of  the  whole  of  the  children  of  both  schools,  son 
370  in  number.  The  swabs  thus  obtained  were  then  sent  to  Professi 
Stanley  Kent,  of  University  College,  Bristol,  who  also  very  cordially  ga^ 
his  assistance  in  the  matter,  with  the  following  result :  in  8  cases  tl 
Klebs-Loffler  bacillus  was  found  in  free  growth,  in  1  case  in  one  scho 
and  in  7  in  the  other:  in  107  cases  the  bacillus  was  found  in  scan 
growth,  in  approximately  equal  proportions  in  both  schools;  and  in  1( 
cases,  but  more  in  one  school  than  in  the  other,  organisms  of  the  Ho 
mann  or  other  suspicious  forms  were  found,  whilst  in  83  cases  the  resul 
were  negative.  It  may  be  interesting  to  note  that  whilst  in  16  swa 
positive  evidence  was  obtained  from  the  throat  only,  149  swabs  from  t 
nose  exhibited  it,  and  230  from  both  nose  and  throat,  thus  confirming  t 
now  well-recognised  predominance  of  the  nose  as  the  seat  of  the  eai 
infection,  at  any  rate,  of  the  disease. 

The  question  now  presented  itself,  what  course  should  be  taken 
regard  to  these  schools  ?  I  ought,  perhaps,  to  mention  that  this  revelati 
was  obtained  in  the  month  of  November,  as  a  sequel  to  a  slow  but  stea 
increase  of  cases  of  a  generally  mild  type,  which  had  been  going  in  be 
parishes  since  the  end  of  the  summer.  There  was,  therefore,  lit 
prospect  of  improvement,  under  conditions  which  would  be  increasing 
favourable  to  the  spread  of  infection  amongst  the  children.  Unc 
ordinary  circumstances  I  should  have  felt  bound  to  advise  the  inunedii 
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osure  of  both  schools,  with  the  prospect  of  keeping  them  closed  for  at 
I  ^iist  eight  weeks,  and  of  even  then  only  re-opening  them  on  speculation, 
i-^nless  the  laborious  process  of  sampling  a  considerable  proportion  of  the 
<:^luldren  were  previously  undertaken.     The  prospect  of  this  serious  dis- 
location of  the  educational  work  of  these  schools,  which  might  possibly 
l^ave  to  be  prolonged  for  a  longer  period  than  even  eight  weeks,  was  not  an 
SLgreeable  one,  and,  in  discussing  it  with  one  of  the  gentlemen  to  whom  I 
Inave  referred  (Dr.   Macwatters,  of  Almondsbury)  we  decided,  witli  the 
cro-operation  of  the  other  medical  practitioner  (Dr.  Macwatters'  partner, 
X)r.  Irwin,  of  Olveston),  to  try  the   following  experiment :  to  keep  the 
schools  (both  day  and  Sunday)  open,  and  to  spray  the  throats  and  noses  of 
a.11  the  children,  twice  daily,  with  a  ten  per  cent,  solution  of  carbolic  acid. 
This  was  done  by  the  assistance  of  the  nurses  and  school  staff,  as  before, 
^ith  the  satisfactory  result  that  up  to  the  present  time,  now  more  than 
six  months,  only  five  cases  of  diphtheria  have  been  notified  in  the  two 
parishes,  all  of  them  in  February  and  March,  and  tliree  of  them  in  one 
house. 

That  this  almost  complete  cessation  of  the  dropping  fire  of  notifica- 
tions, which  had  been  steadily  increasing  in  the  two  parishes  before  the 
spraying  treatment  was  adopted,  was  largely  if  not  wholly  due  to  it,  is  at 
the  least  highly  probable ;  though  it  is,  of  course,  impossible  to  say  that  it 
may  not  have  been  a  coincidence  attributable  to  a  spontaneous  establish- 
ment of  immunity  amongst  the  children.  That  such  an  establishment  of 
iDununity  does  take  place  after  a  time  is  unquestionable.  If  it  did  not, 
there  are  some  schools  from  which  diphtheria  would  never  be  absent. 

But,  whatever  the  conclusion  to  which  we  may  be  disposed  to  come  on 
this  point,  the  experiment  may  be  regarded  as  an  interesting  one,  and  it 
had  two  distinct  compensations  for  the  somewhat  heavy  cost  of  notifica- 
tions; it  supplied  precise  evidence,  so  far  as  the  only  test  available  can 
gi^e  it,  of  the  prevalence  of  serious  throat  mischief  amongst  the  children 
attending  both  schools  at  a  time  when  clinical  diphtheria  appeared  to  be 
increasing,  and  it  provided  a  justification  for  keeping  the  schools  open  and 
thereby  preventing  the  complete  arrest  of  the  educational  machinery  for  a 
j^eriod  of  at  least  two  months,  in  the  face  of  a  strong  public  feeling  that 
they  ought  to  be  closed.     For  the  public  have  got  into  the  way  of  looking 
on  the  closure  of  schools  as  the  j)roper  and  only  remedy  for  an  outbreak 
of  infectious  disease  however  small ;  and  it  often  requires  some  decision  on 
the  part  of  a  medical  officer  of  health  to  decline  to  close  a  school  when  he 
is  asked  to  do  so  by  managers  who  are  afraid  of  losing  the  grant,  or  when 


392    Points  of  Intei^est  in  Treatment  of  Outbreaks  of  Diphtheria. 

the  attendance  falls  ofiF  in  consequence  of  an  unnecessary  panic  amongst 
parents. 

But  there  are  two  other  points  of  viewfrom  which  this  experiment  provides 
food  for  thought.  The  first  is  in  regard  to  the  question,  what  is  notifiable 
diphtheria?  So  long  as  we  had  only  to  deal  with  diphtheria  in  its  clinical 
aspects,  it  was  generally  assumed  that  the  presence  of  an  exudation,  if  not 
of  a  distinct  membrane,  was  sufficient  to  justify  the  notification  of  the 
disease.  But  we  now  know  that  we  may  have  an  exudation  without  evi- 
dence of  the  presence  of  the  characteristic  bacillus  ;  whilst,  on  the  other 
hand,  we  may  certainly  have  proof  of  the  presence  of  the  bacillus  without 
there  being  any  perceptible  exudation  at  the  time  it  is  discovered. 

The   problem   is   further  complicated    by  the   differentiation   which 
bacteriologists  have  established  between  (a)  cases  in  which  the  Hebs- 
Loffler  bacillus  is  present  in  free  growth,  (b)  those  in  which  it  is  present 
only  in  scanty  growth,  and  (c)  cases  in  which  it  is  not  present  at  all, 
though  other  highly  suspicious  organisms,  of  the  so-called  Hoffman  type, 
are.     Does  the  presence  of  these  suspicious  organisms  itself  justify  the 
notification  of  the  case  as  one  of  diphtheria?     And,  if  so,  what  is  the 
Medical  Officer  of  Health  to  say  to  allay  the  anxiety  of  his  Sanitary 
Authority  and  the  subsequent  panic  of  the  public,  when  the  reporters, 
always  on  the  look  out,  like  Dickens'  fat  boy,  for  something  that  will 
'*  make  your  flesh  creep,"  inform  everyone  that  there  is  an  epidemic  of 
diphtheria  at  Little  Pedlington,  more  than  one  hundred  cases  having  been 
notified,  and  w^en  the  neighbouring  localities,  always  so  conscious  of  one 
another's  shortcomings,  insinuate  that  Little  Pedlington  is  little  better* 
than  a  pest-hole,  though  it  may  really  be  as  healthy  as  most  other  places^ 
An  answer  to  this  question  is  the  more  important  because  in  such  aia. 
experiment  as  that  just  described  the  cost  of  notification  mainly  arises, 
from  the  predominance  of  the  "  C  "  group  of  cases. 

The  other  aspect  of  the  matter  is  an  equally  important  one,  both  to 
the  medical  profession  and   to   the   public,    involving,   in   another  way, 
considerations  of  finance.     Such  work  as  sampling  the  throats  and  noses 
of  children  who  are  not  actually  ill,  even  if  it  were  a  prescribed  duty  on 
the  part  of  Medical  Officers  of  Health,  would  be  an  impracticable  one  in 
such  districts  as  mine  on  anything  like  the  scale  on  which  it  was  done  in 
this  inquiry.     But,  if  it  is  to  be  done,  as  it  was   done   here,   by  local 
persons,   and   preferably   by   medical    men,   they   are   entitled   to   claim 
remuneration  for  it.     That  remuneration  may  be  provided  for  either  by 
the  fees  to  which  they  are  entitled  for  notifying  the  cases  which  they  are 
justified  in  returning  as  diphtheria,  in  which  case  the  cost  comes  out 
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of  the  pocket  of  the  Sanitary  Authority,  who  are  not  reimbui'sed  in  any 
way  for  it,  or  by  an  arranged  payment  for  it  by  the  Education  Authority. 
Then  again,  if  it  should  appear  as  the  result  of  larger  experience,  that 
local  medication  of  the  nose  and  throat  is  distinctly  valuable  as  a  means 
of  prophylaxis  in  the  early  stages  of  diphtheritic  infection,  whether  by  the 
direct  destruction  of  the  infecting  organisms  or  by  stimulating  the  invaded 
mucous    membrane   to  throw  off  the  invading  hosts  by  a   recuperative 
effort  on  its  own  part,  how  is  this  work  to  be  provided  fori    Even  if 
swabbing  children's  noses  and  throats  could  be  shewn  to  be  part  of  the 
work  which  medical  officers  of  health  must  undertake  in  addition  to  their 
already  heavy   duties,  without  proper  assistance   for  so  doing,  it  could 
scarcely  be  claimed  that  they  are  also  bound  to  undertake  the  spraying  of 
these  organs  as  a  form  of   antiseptic   treatment      In  a  local  outbreak 
connected  with  another  school  in  which  a  local  practitioner  was  induced 
to  adopt  this  line  of  treatment  with,  it  must  be  admitted,  not  such  suc- 
cessful results  as  in  those  described,  I  succeeded  in  obtaining  for  him  the 
modest  remuneration   of   two  shillings  for  each  case   treated  under  his 
supervision,  half  of  which  was  paid  by  the  County  Education  Authority, 
who,  I  presume,  have  satisfied  themselves  as  to  their  legal  power  to  spend 
their  funds  in  this  way,  and  the  other  moiety  by  the  District  Council,  who 
will  present   it   for   the   consideration    of   the    auditor  under  the   head 
of  "disinfection  of  children's  throats." 

Then  there  is  the  further  question,  which  is  germane  to  this  subject, 
of  the  provision  by  the  Sanitary  Authority  of  antitoxin,  not  for  prophy- 
lactic purposes  but  for  treatment.  Where  the  Authority  has  provided  an 
isolation  hospital  there  is  no  difficulty  about  its  also  providing  antitoxin  for 
the  treatment  of  cases  of  diphtheria  in  the  hospital,  but  it  can  only  legally 
do  so  for  cases  outside  the  hospital  by  a  sort  of  pious  fiction,  including  the 
cost  in  the  working  expenses  of  the  hospital.  A  Rural  District  Council 
can,  as  a  Board  of  Guardians,  provide  antitoxin  for  the  treatment  of 
paupers  at  their  own  homes,  but  it  is  not  always  easy  to  induce  them  to  do 
80.  And  even  if  they  do  provide  it,  this  does  not  cover  the  cases  of  persons 
who  are  too  poor  to  allow  of  their  being  charged  for  it  by  their  medical 
attendant,  though  they  are  not  actually  paupers.  An  Urban  Council 
that  has  no  hospital,  cannot  legally  provide  antitoxin  at  all. 

Altogether,  it  will  thus  be  seen  that  the  treatment  of  diphtheria, 

whether  in  a  sporadic  or  an  epidemic  form,  in  the  most  effective  and 

rational  way,  bristles  with  difficulties  for  the  Medical  Officer  of  Health,  of 

which  no  one  had  any  anticipation  when  the  consolidation  of  the  Public 

Health  Acts  took  place  thirty  years  ago,  but  which  now,  together  with 
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other  perplexing  problems  outside  the  subject  of  diphtheria,  urgently  call 
for  an  extension  and  a  further  codification  of  public  health  law. 


[This  Discussion  applies  also  to  tJie  paper  by  Dr.  James  Fletcher, 

page  382.'] 

Sib  CnABLES  Camebon  (Dublin)  said  that  the  causation  of  diphtheria  and 
enteric  fever  could  not  closely  resemble  each  other,  though  there  was  a  popular 
idea  that  both  were  a«»80ciated  with  defective  sewerage.  In  Dublin,  enteric  fever 
was  steadily  declining  whilst  diphtheria  was  increasing.  There  was  no  disease 
more  indicative  of  defective  drainage  than  sore  throat,  but  be  did  not  think  that 
sore  throat  was  true  diphtheria.  In  hundreds  of  cases  of  sore  throat  he  found 
the  cause  unquestionably  due  to  emanations  from  drains.  He  had  noticed  that 
as  regards  diphtheria  it  seldom  happened  that  more  than  one  case  at  a  time 
occurred  in  the  same  house,  except  during  an  epidemic,  whilst  the  contrary  was 
the  case  as  regards  typhoid  fever,  scarlet  fever,  measles,  and  smallpox. 

Aldebmax  Thomas  Windlby  (Leicester)  said  the  discussion  had  been  an 
interesting  one  from  a  medical  point  of  view,  but  he  approached  the  subject  from 
the  view  of  Chairmen  of  Sanitary  Committees.     They  had  heard  a  good  deal  as 
to  the  treatment  of  diphtheria  after  the  disease  appeared ;   what  he  wished  to 
know  was  what  was  the  cause  of  the  disease.     It  was  said  in  the  papers  before 
them  that  diphtheria  was  not  a  drain-caused  disease,  but  nothing  was  said  as  to 
what  was  the  actual  cause.     In  Leicester  twenty  years  ago  there  was  scarcely 
a  case  of  diphtheria  reported ;  the  disease  was  believed  not  to  exist,  and  strange^ 
to  say,  notwithstanding  the  great  sanitary  measures  which  had  been  carried  out^ 
since  that  date,  a  widespread  epidemic  occurred  a  few  years  ago;   there  wer^ 
many  hundreds  of  cases,  and  many  deaths.     The  medical  men  in  the  town  wer^ 
unable  to  throw  any  light  upon  the  cause  of  the  disease.     The  medical  oiBceH 
of  health  was  equally  in  the  dark ;  he  found  cases  in  houses  where  no  sanitary 
defects  were  discoverable.     The  disease  appeared  in  a  mysterious  manner,  it  raxz 
its  course,  and  disappeared  just  as  mysteriously.     He  would  be  glad  if  any  one 
could  throw  light  on  the  causation  of  the  disease,  as  it  was  only  when  they 
got  at  the  cause  that  preventive  measures  could  be  adopted. 

Miss  M.  KiiiTH  Dowding  (National  Health  Society)  said  that  hot  weather 
affected  the  keeping  of  food,  therefore  on  a  hot  day  the  milk  went  bad  and  the 
baby  had  diarrhoea.  When  it  was  cool  the  milk  did  not  go  bad,  and  the  baby  did 
not  suffer.  With  other  food  it  was  the  same.  Then  as  to  drains  or  sewage 
causing  diphtheria  or  scarlet  fever,  the  plea  that  they  (with  enteric)  must  be 
therefore  cognate  did  not  follow.  The  general  health  suffers,  and  the  lowered 
vitality  is  more  susceptible  to  any  specific  diseases.  Therefore,  in  a  house  with 
defective  drainage  several  people  might  fall  ill  of  different  diseases. 


Discussion.  395 

Db.  FsiL^cis  H.  Mat  (Aston  Manor)  said  he  was  of  opinion  that  post-scarlatinal 
diphtheria  was  an  isolation  hospital  disease,  due  principally  to  the  crowding 
of  wards  with  its  consequent  evils ;  it  was  also  due  to  the  want  of  more  frequent 
eleanfiing  of  the  i^^ards,  and  not  permitting  them  to  lie  fallow  for  short  periods 
iD  tarn.  The  steam  disinfection  of  bedding,  etc.,  in  the  wards  is  too  often 
omitted  or  not  carried  out  often  enough.  •  More  care  might  be  paid  to  cups  of 
milk  standing  about  wards,  and  often  drunk  out  of  by  several  children.  Post- 
scarlatinal diphtheria  being  almost  absent  in  cases  of  scarlet  lever  treated  at 
home  pointed  forcibly  to  it  being  a  hospital  disease. 

Mb.  J.  O.  Symeb  (Bristol)  deprecated  the  placing  of  undue  importance 
upon  bacteriological  examination.  50  per  cent,  of  children  in  Bristol  had  short 
forms  of  diphtheria  bacilli  in  nose  or  throat.  Clinical  and  bacteriological 
examination  must  run  together,  inspection  singling  out  the  cases  to  be  swabbed. 
Post-scarlatinal  diphtheria  was  rare  in  private  practice.  This  was  a  disease 
manufactured  by  overcrowded  hospitals,  or  due  to  administrative  defects. 

Dr.  W.  G.  Wllloughby  (Eastbourne)  thought  too  much  stress  was  laid  on 
bacteriological  examination  in  diphtheria.  He  would  use  bacteriological  examina- 
tion as  adjunct  only  to  clinical  examination  and  not  clinical  examination  as 
adjunct  to  bacteriological  examination.  As  regarded  post -scarlatinal  diphtheria 
he  had  found  cases  occurred  only  when  overcrowding  or  some  other  untoward 
circumstance  existed.'  In  a  straight-forward,  well-managed  hospital  such  cases 
ought  to  occur  no  more  than  in  private  practice. 

Db.  Uebbebt  Jones  (Hereford)  said  he  must  protest  against  the  statement 
that  chnical  examination  should  be  relied  upon  to  the  exclusion  of  bacteriological 
(Dr.  Symes  did  not  say  that).  Dr.  Symes  said  that  in  dealing  with  out- 
breaks of  diphtheria,  instead  of  examining  every  child  in  a  school,  only  those 
should  be  examined  who  showed  clinical  signs.  If  there  were  clinical  signs  the 
•distance  of  the  bacteriologist  was  not  required.  The  clumsy  way  of  dealing 
with  an  outbreak  of  diphtheria  was  to  close  the  school  because  it  was  thought 
there  were  some  centres  of  infection  in  the  school.  The  scientific  method  was 
to  hunt  for  the  infective  centres  with  the  help  of  bacteriology. 

De.  J,  M.  Mabtin  (Gloucester  C.C.)  referred  to  the  fact  that  the  idea  of 

drain  diphtheria  was  still  prevalent  among  the  laity,  and  it  must  be  recognised 

that  the  mucous  membrane   of  the   throat  and  nose   is  debilitated   by    being 

contaminated  (e.g.,  by  drain  air),  and  that  then  it  is  much  more  susceptible  to 

the  specific  infection  of  diphtheria.      The   importance  of  detection  of  carrier 

cases  in  controlling  the  spread  of  diphtheria  cannot  be  over  estimated ;  and,  as 

an  instance,  reference  was  made  to  the  contrast  between  the  result  quoted  in 
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Dr.  Bond's  paper,  where  in  one  district  the  disease  bad  be^n  stopped  by  sjsteii 
atic  examination  and  treatment  of  school  children,  and  in  another  district  whei 
the  disease  had  spread  over  a  period  of  eighteen  months  to  two  years  owing  t 
difficulties  in  making  systematic  bacteriological  examination.  Some  of  tl 
difficulty  was  due  to  the  want  of  proper  relations  between  the  educatio 
authority  and  the  sanitary  authorities. 

Db.  W.  a.  Bond  (Holborn)  said  that  in  order  to  prevent  post-scarlatin; 
diphtheria,  and  the  contraction  of  other  infectious  diseases  at  the  hospit 
by  patients  who  are  admitted  for  scarlet  fever  or  other  infectious  disease,  it 
desirable  that  patients  should  really  be  isolated,  that  is  in  separate  rooms  c 
cubicles  instead  of  being  simply  segregated  in  large  wards  with  many  othe 
patients  who,  in  addition  to  the  disea^e  for  which  they  have  been  admitted,  ma 
also  be  suffering  from  or  incubating  some  other  infectious  disease.  Last  yet 
he  read  in  a  French  journal  an  excellent  paper  by  the  Medical  Superintendent  • 
the  Pasteur  Hospital,  Paris,  which  gave  an  account  of  the  cubicle  system  at  ths 
hospital,  and  details  of  about  2,800  patients  consecutively  admitted.  The  upp- 
part  of  the  cubicles  is  constructed  of  glass,  so  that  no  more  nurses  are  n*quir« 
than  in  an  ordinary  ward  containing  the  same  number  of  beds.  Although  abo 
one  fourth  of  the  patients  were  suffering  from  small-pox,  and  the  cubicle  systc 
is  not  wholly  adopted,  the  convalescent  wards  containing  twelve  beds  each :  o* 
of  about  2,800  patients  there  were  only  eight  who  contracted  the  infecti* 
of  a  second  disease,  that  is  less  than  three  per  thousand.  He  prepared  det&. 
of  the  cases  admitted  to  the  Metropolitan  Asylums  Board  Hospitals  during  t 
iive  years  1900 — 1904,  and  during  those  years  of  the  scarlet  fever  patien 
admitted  as  many  as  seventy-eight  per  thousand  contracted  some  other  infectio 
disease:  that  is,  more  than  twenty-six  times  as  frequently  as  at  the  Pastei 
Hospital,  where  various  diseases  are  treated  in  the  same  pavilions.  These  fac 
show  the  very  great  advantage  of  strict  isolation  as  opposed  to  segregcUion  i 
wards.  He  might  add  that  the  average  length  of  stay  of  patients  in  hospiti 
would  thus  be  reduced,  and  therefore  the  average  cost  of  maintenance. 

De.  F.  Vacheb  (Cheshire  C.C.)  wished  to  object  to  the  proposal  of  isolatii 
patients  in  A^^ards  divided  up  into  cubicles.  The  better  way  of  preventii 
patients  being  reinfected  was  to  provide  wards  for  acute  cases  quite  separa 
from  convalescent  cases.  Cubicles  would  increase  the  surfece  to  be  cleans 
enormously,  and  interfere  with  the  free  circulation  of  fresh  air,  and  ai 
much  to  the  difficulty  of  efficient  nursing. 
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SCAELATINA    AND    CEETAIN    OTHEE 

DISEASES    IN     RELATION    TO 

TEMPERATURE    AND     RAINFALL. 

^3^  R.   SYDNEY  MAHSDEN.    IS/L.JB.,  13.8c..  F.Ii.S.Edin 

Medical  Officer  of  Health  for  Birkenhead. 


IT  has  long  been  thought  that  in  some  way  or  other  temperature  and 
rainfall  are  associated  with  the  spread  of  infectious  disease,  and  it 
*<^med  desirable,  therefore,  that  a  series  of  observations  should  be  taken 
^hich  might  help  to  throw  light  on  this  difficult  but  important  point. 

With  this  object  I  have  tabulated  the  weekly  variations  of  tempera- 
ture and  rainfall  at  Birkenhead  for  the  past  sixteen  years  (1890  to  1905), 
together  with  the  number  of  cases  of  scarlatina,  measles  and  typhoid  fever 
notified  to  me  as  medical  officer  of  health  for  the  district. 

T  * 

In  a  paper  read  before  the  Royal  Irish  Academy  this  year  {Proceedings^ 
Jioyal  Irish  Academy^  Vol.  XXVI.,  No.  3),  I  have  summarised  the  results, 
and  do  not  therefore  propose  to  go  into  all  the  details  and  statistics  here, 
bat  simply  to  give  the  result  of  the  observations  as  shortly  as  possible. 

The  complete  tables  on  which  these  have  been  arrived  at  will  be  given 
in  my  annual  report  of  the  sanitary  condition  of  Birkenhead  for  1906. 

In  the  following  table  I  have  put  down  the  total  amount  of  rainfall, 

the  excess  of  temperature  above  the  normal,  and  the  number  of   cases 

of  scarlatina,  measles,  typhoid   fever  and   diphtheria   occurring  in  the 

county  borough  of  Birkenhead  during  the  years  1890  to  1905, inclusive: — 
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No. 


Year. 


Total 
rainfall 

in 
inches. 


Exoeas  of 
tempera- 
tore 
in  op. 

orer 
normaL 


No.  of 

wet  days 

in  year. 


Number  of  caeea  notified  daring  the  y 


Scarlatina.  >    Meaalea. 


Typhoid 
ferer. 


Dif 


1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 
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26-633 
28-580 
25-719 
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1356 
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149 
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62 


Average  rainfall  for  tbirty-Dine  years  =  28-613  inches. 
Ayerage  temperature  for  thirty-nine  years  =  49-1  °  F. 

The  population  of  the  borough  had  increased  from  98,143  at  Midsummer,  1^ 
115,979  at  Midsummer,  1905.  This  must  be  allowed  for  to  a  certain  extent  in  com 
the  number  of  cases  of  infectious  diseases  notified. 

The  results  of  our  inquiry,  after  a  careful  examination  of  the 
and  curve-diagrams,  are  to  show — 

I.    As   REGARDS   SCARLATINA. 

That  there  is  a  rise  in  the  number  of  cases  after  there  has 
deficient  rainfall,  and  the  number  again  falls  after  rain.  Also,  that 
a  series  of  dry  years,  tlie  number  of  cases  increases.  This  bears  on 
Oreswell's  observation,  and  also  that  of  Dr.  Longstaff,  "  That  the 
rate  from  scarlatina  increases  in  years  of  deficient  rainfall;"  as  i 
naturally  follow  that,  with  a  large  increase  in  the  number  of  cases  occ 
the  number  of  deaths  will  be  likely  to  rise  also.  Temperatur 
apparently  little  or  no  influence. 

II.  Measles. 

In  the  case  of  measles,  neither  rainfall  nor  temperature  has  appa 
anything  to  do  with  its  spread. 

III.  Typhoid  Fever. 

Contrary  to  the  well  known  views  of  Von  Pettenkofer,  the  f or< 
table  shows  the  number  of  cases  occurring  in  any  year  to  be  indep< 
of  the  fact  as  to  whether  it  is  a  dry  or  wet  year ;  but  the  weekly 
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tnd  diagram-carves  show  that  there  seems  to  be  a  teiidency  for  the  number 
of  cjwes  to  fall  after  rain,  and  to  rise  in  the  drv  weather.  The  number 
of  (awes  dealt  with  in  these  tables  is,  however,  too  small  to  generalise  upon. 
It  is  evident,  therefore,  that  atmospheric  temperatures  have  no  effect  on 
the  spread  of  these  diseases. 

Scarlatina  and  diphtheria  show  a  marked  resemblance  to  each  other  in 
their  method  of  spreading.  Both  increase  after  deficient  rainfall,  and 
recede  after  rain ;  and  both  spread  more  actively  after  a  series  of  dry 
years.     How  far  does  the  resemblance  between  them  go  ? 

If  we  consider  how  constantly  these  two  diseases  are  associated  together 
in  the  same  individual ;  and,  again,  how  it  not  infrequently  happens  that 
tiro  persons  in  the  same  house,  or  even  the  same  family,  will  be  attacked 
simultaneously,  one  with  scarlatina  and  the  other  with  diphtheria,  does 
it  not  suggest  the  possibility  that  these  two  diseases  may  be  simply  modifi- 
cations of  the  same  thing?  Or,  in  other  words,  may  they  not  be  allotropic 
forms  (to  use  a  chemical  term)  of  the  same  disease,  as  charcoal  and  the 
diamond  are  allotropic  forms  of  carbon  ? 


Db.  W.  a.  Bond  (Holborn)  said  he  would  deal  with  Dr.  Marsden's  last 

point  first,  that  scarlet  fever  and  diphtheria  may  be  allotropic  forms  of  the 

«ame  disease.      He  thought  the  truth  of  this  was  probably  disproved  by  the 

fact  that  it  also  not  iDfrequentl}*^  happens  that  two  persons  in  the  same  house, 

or  even  in  the  same  family,  will  be  attacked  simultaneously,  one  with  scarlet 

fefer  and  the  other  with  measles,  or  some  other  disease  that  may  be  prevalent 

at  the  same  period.     Dr.  Marsden's  argument  would  therefore  lead  to  the  con- 

doaion  that  other  diseases  as  well  as  scarlet  fever  and  diphtheria  are  allotropic 

forms  of  the  same  disease.     The  prevalence  of  most  diseases  is  known  to  vary 

•ccording  to  season  and  the  time  of  the  year ;  for  instance,  scarlet  fever  and 

diphtheria  increase  in  prevalence  during  the  summer  months,  attaining  a  maxi- 

fflom  about  October  or  November,  and  then  diminishing  to  a  minimum  about 

April  or  May.     The  amount  of  infantile  diarrJuea  depends  very  much  upon  the 

•mount  of  rainfall  and  the  excess  of  temperature  above  the  normal;  it  being 

well  known  that  during  a  wet  and  cool  summer  there  is  comparatively  little 

infantile  diarrhoea ;  and  on  the  other  hand,  that  during  a  very  dry,  hot  summer 

there  is  an  excessive  amount.     Dr.  Longstaff  also  in  his  book,  **  Studies  in 

Statistics,"  shows  that  many  other  diseases  in  addition  to  those  named  by  Dr. 

Marsden  vary  in  prevalence  in  relation  to  rainfall  and  temperature. 

Aldebmax  Windlby  (Leicester)  said  he  had  never  connected  the  outbreaks 
of  scarlet  fever  with  the  rainfall.     The  disease  seemed  to  occur  in  cycles,  and  he 


400       Scarlatina  in  relation  to  Temperatwre  and  RainfaU. 

believed,  by  reference  to  statistics,  they  would  find  that  epidemics  hod  brokei^ 
out  every  few  years.     In  Leicester  an  epidemic  began  last  year,  and  during  th^ 
present  year  there  had  been  a  thousand  cases  notified,  unaffected  by  rain&U 
He  agreed  that  with  a  wet  and  cool  season  the  mortality  from  summer  diarrhoe^^ 
was  greatly  reduced.     The  reverse  of  this  also  held  good. 


Db.  C.  V.  McCoBMACK  (Bootle)  said  the  fact  that  in  wet,  cold  years  scarl 
fever  and  other  infectious  diseases  were  not  so  prevalent  as  in  dry  and  hot  on 
may  be  explained  by  the  probable  fact  that  the  common  house-fly,  which 
most  prevalent  in  hot  weather,  acted  as  the  carrier  of  the  infective  micro 
Heavy  rains  would  wash  the  streets,  and  so  there  would  be  fewer  germs  for  t\\e 
flies  to  carry  about. 

Db.  Fbancis  Fbemantle  (Hertfordshire  C.C.)  said  that  with  regard  to  the 
influence  of  rainfall  on  infant  mortality,  rainfall  and  fly  prevalence  appeared  to  be 
in  inverse  ratio.     Flies  might  be  largely  responsible  for  epidemic  diarrhoai, 
although  this  ratio  was  not  absolute.    The  total  annual  rain&ll  in  1904  and  1905    J 
in  Hertfordshire  was  about  the  same,  but  the  infant  mortality,  exceptionally  higii 
in  1904,  returned  to  the  average  in  1905.     The  difference  consisted  in  beaiy 
falls  of  rain  on  certain  days  in  May  and  June,  1905.     These  falls  presumaUj 
killed  off  large  numbers  of  fly-larvae.     An  equal  rainfall  more  evenly  distribated 
in  1904  had  a  less  destructive  effect.     The  2*65  i aches,  therefore,  that  fell  on 
June  28th,  1906,  are  likely,  materially  iind  beneficently,  to  affect  the  figures  for 
this  year. 

Db.  John  £.  Sandilands  (Winchester)  urged  the  importance  of  exact 
observations  being  made  as  to  the  relations  between  meteorological  conditions 
and  the  prevalence  of  flies.  Flies  had  been  proved  to  be  the  carriers  of  infectioD 
in  certain  cholera  and  typhoid  fever  epidemics,  but  whilst  the  seasonal  prevalence 
of  these  and  other  infectious  diseases  was  well  known,  tbe  seasonal  prevalenee 
of  flies  and  its  relation  to  temperature  and  rainfall  had  not  been  established  and 
did  not  appear  to  have  been  made  tbe  subject  of  exact  experiment. 

Dr.  W.  H.  Symons  (Bath)  said  that  rain  acted  as  a  cleansing  and  cooling 
agent :  it  was  the  great  scavenger  of  our  courts  and  slums,  the  enemy  of  flies. 
Scarlet  fever  and  enteric  fever  were  markedly  alike  in  their  seasonal  inddenoe, 
and  also  diphtheria ;  but  they  need  not  think  that  therefore  there  was  anf 
common  relationship  between  the  infecting  organisms.  Wet  weather  was  mndi 
healthier  than  dry  weather,  contrary  to  popular  opinion. 
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THE   INTEENATIONAL   NOTIFICATION 
OF    INFECTIOUS    DISEASES. 

By    ED  WARD    TVALFORD,     M:.r>.,     D.P.H., 

Medical  Officer  of  Healthy  City  and  Port  Sanitary  District  of  Cardiff. 

(fellow.) 


ALTHOUGH  the  subject  of  International  Notification  undoubtedly 
il  concerns  inland  towns,  I  shall  confine  myself  chiefly  to  that  part 
of  it  which  is  most  closely  related  to  port  sanitary  administration,  and 
«kall  refer  more  particularly  to  smallpox,  as  one  of  the  most  important  of 
the  ordinary  infectious  diseases  with  which  we  have  to  deal. 

All  the  ports  in  this  country  are  more  or  less  subject  to  the  invasion 
of  smallpox.  The  infection  may  be  introduced  by  persons  of  our  own 
nationality,  or  by  aliens.  Many  of  the  extensive  outbreaks  of  recent 
years  in  large  towns  owe  their  origin  to  invasions  from  abroad.  The 
recent  epidemics  in  London,  Liverpool,  and  in  some  other  places,  were 
ine,  I  believe,  in  the  first  instance  to  infection  brought  from  foreign 
wuntries.  All  of  us  who  are  engaged  in  the  public  health  service 
ftoroughly  appreciate  the  value  of  those  weekly  returns  of  the  Local 
Government  Board  containing  the  records  of  the  notification  of  infec- 
tions diseases  in  each  sanitary  district  in  the  United  Kingdom.  They 
■  indicate  at  a  glance  the  local  incidence  of  disease,  and  in  many  cases 
i  the  direction  of  an  epidemic  wave.  Of  the  utmost  value  also  are  the 
prompt  warnings  from  our  colleagues  of  the  possible  danger  to  be  appre- 
hended from  persons  who  have  been  exposed  to  infection,  and  who  are 
proceeding  to  our  district.  But  a  shipload  of  such  contacts  may  at  any 
tiaie  come  into  any  port  without  the  slightest  warning  from  abroad. 

The  danger  of  such  an  occurrence  is  sufficiently  obvious,  as,  however 
r^lant  the  medical  inspection  at  a  port  may  be,  it  is  made  usually  under 
somewhat  unfavourable  conditions,  and  a  timely  warning  of  what  to 
>zpect  would  often  prove  an  invaluable  aid  to  diagnosis.  Those  of  us  who 
lave  had  to  examine  Lascars  or  coloured  men  covered  with  coal  dust  and 
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dirt,  and  lying  in  a  badly-lighted  forecastle,  will  readily  appreciate  tHe 
difficulty  of  making  a  diagnosis  in  a  case  of  smallpox  in  its  early  stage    or 
in  a  modified  form.     For  many  years  past  I  have  felt  that  some  system 
of   international  communication,  more  reliable   than    the  official   bill      of 
health,  would  be  a  useful  addition  to  our  present  methods. 

The  following  recent  event  came  to  my  knowledge  through  the  courtesy 
of  the  medical  officer  of  health  of  one  of  the  largest  ports  in  this  country. 
A  member  of  the  crew  of  a  steamer  entering  this  port  contracted  sirEaU- 
pox  on  board,  and  on  being  paid  off,  went  to  his  home  in  the  North, 
then  to  the  local  infirmary,  and  was  there  found  to  be  suffering  f x^jn 
that  disease.     The  infection  in  this  case  was  derived  from  Spain.      JJo 
notice  was   taken    of   the    illness   during   the    voyage,    no   mention    was     i 
made  of  it  in  the  log-book,  and  the  captain  disclaimed,  of  course,  all 
knowledge  of  it.     Thanks  to  tlie  information  received  from  the  medical 
officer  of  health,  I  was  on  the  look  out  for  this  vessel  when  she  arrived  in 
Cardiff ;  but  how  much  more  satisfactory  would  it  have  been  if  an  inti- 
mation had  been  sent  in  the  first  instance  from  the  port  of  departure  in 
Spain. 

At  a  conference  held  in  London  in  1904,  relating  to  the  spi^acl  of 
infectious  diseases  by  vagrants,  the  following  resolution  was  submitted  • 
•'  This  Conference  is  of  opinion  that  the  Port  Sanitary  Authorities  should 
be  authorised  to  take  more  stringent  precautions  to  prevent  the  landing  a* 
persons  arriving  by  vessels  at  the  ports,  who  are  suffering  from  smallpo^^ 
or  who  have  been  exposed  to  the  infection  of  that  disease,  and  for  tlii^ 
purpose  this  Conference  suggests  that  the  regulations  as  to  cholera,  yello*^ 
fever,  and  plague,  made  by  the  Local  Government  Board  on  the  9tt* 
November,  1896,  should  be  extended  to  smallpox."     This  resolution  w 
not  adopted  in  the  form  in  which  it  was  submitted.     An  amendment  wi 
moved  and  carried,  omitting  all  mention  of  the  Local  Government  Boar^ 
regulations,  which  are  not  suitable  for  this  purpose.     Objection  might  b^ 
raised  also  to  the  wording  of  other  parts  of  the  resolution.     For  instauce^ 
smallpox  patients  must  as  a  rule  be  landed,  and  also  those  who  have  been 
exposed  to  infection ;  the  former  for  isolation  and  treatment,  the  latter  for 
observation.     The  resolution  is  chiefly  valuable  as  an  expression  of  opinion 
of  tlie  conference  that  port  sanitary  authorities  should  have  greater  powers 
than  at  present.     As  a  rule,  however,  little  comes  of  these  pious  opinions, 
and  pending  the  arrival  of  those  greater  powers,  I  would  submit  that  an 
improvement  in  the  methods  of  our  International  Intelligence  Department 
might  with  advantage  be  attempted. 
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A  vision  of  international  notification  seems  to  have  floated  before  the 
eyes  of  the  International  Sanitary  Congress  held  in  Paris  in  1903.  From 
tie  report  of  the  British  delegates  it  would  appear  that  at  the  first  Inter- 
national Congress  held  in  Vienna  in  1874,  there  was  a  proposal  to 
establish  a  central  office  under  international  management,  and  to  collect 
and  publish  information  on  the  course  of  epidemic  diseases  all  the  world 
over.  This  pi*oposal  was  never  carried  out,  but  it  was  revived  in  a 
modified  form  bv  France  at  the  conference  of  1903.  M.  Barr^re,  who 
introduced  the  proposal,  was  careful  to  state  that  the  bureau  would  be 
strictly  international,  that  wherever  located,  the  local  government  should 
exercise  no  controlling  influence  over  it,  that  its  main  object  would  be  to 
collect  and  distribute  information  about  epidemics  and  the  measures  taken 
to  deal  with  them. 

The  following  resolutions  (contained  in  the  appendix  to  the  report) 
were  passed  by  the  commission  of  ways  and  means  of  the  Sanitary 
Conference  of  Paris,  regarding  an  international  health  office : — 

1.  An  international  health  office  shall  be  established  on  the  lines 
followed  in  the  institution  and  conduct  of  the  International  Office  of 
Weights  and  Measures.     It  shall  have  its  seat  in  Paris. 

2.  The  international  office  shall  fulfil  the  function  of  collecting 
information  as  to  the  progress  of  infectious  diseases.  To  this  end  it  shall 
receive  information  given  to  it  by  the  chief  health  authorities  of  the 
States  that  are  parties  to  it. 

3.  The  [office  shall  periQdically  set  out  the  results  of  these  labours  in 
official  reports,  which  shall  be  communicated  to  the  contracting  govern- 
ffients.    These  reports  must  be  made  public. 

4.  The  office  shall  be  supported  by  contributions  from  the  contracting 
governments. 

5.  The  government,  in  whose  country  the  international  office  is  to  be 
established,  shall  be  charged  with  the  submission,  within  three  months  of 
the  signing  of  the  proceedings  of  the  conference,  for  the  approval  of  the 
contracting  States,  of  regulations  for  the  institution  and  conduct  of  that 
office. 

Article  181  of  the  Paris  Convention  refers  to  these  resolutions  as 
follows: — "The  conference  having  taken  note  of  the  resolutions  hereto 
appended,  passed  by  its  commission  of  ways  and  means,  regarding  the 
creation  of  an  international  health  office  in  Paris,  the  French  government 
shall,  at  such  time  as  it  may  think  fit,  submit  by  diplomatic  channels, 
proposals  on  this  subject  to  the  States  represented  at  the  conference." 
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The  British  delegates  to  the  Paris  Convention  seem  to  have  thrown   ^ 
fair  amount  of  cold  water  over  this  proposal.     They  report  that,  whil^ 
from  a  theoretical  standpoint  this  proposed  institution  had  not  a  little  -t^ 
recommend    it,   there    were    important    practical    considerations    whiof 
prevented  them  from  giving  it  immediate   and   unreserved   acceptation 
They  state  that  so  far  as  concerns  the  obtaining  of  information  on  t;}ie 
course  of  epidemics,  the  machinery  already  possessed  by  His  Majestiy'a 
Government  for  the  purpose  is  as  efficient  as,  if  not  more  efficient  than, 
any  machinery  that  could  be  set  up  by  an  international  bureau.     It  is 
doubtful,  they  think,  if  the  reports  from  the  bureau  would  be  any  more 
complete  than  those  published  by  the  Local  Government  Board,  and  that 
so  far  as  the  United  Kingdom  was  concerned,  the  proposed  bureau  seemed 
to  offer  no  advantage  that  she  does  not  already  possess. 

The  French  delegates,  on  the  other  hand,  seem  to  have  attached  mucl^ 
importance  to  the  proposal.  One  does  not  quite  know  the  real  reason  f(F^ 
the  objection  on  the  part  of  the  British  delegates. 

There  are,  of  course,  difficulties  in  the  way.  Sanitary  administration^ 
abroad  is  more  a  police  affair  than  with  us,  and  possibly  the  informatioc^ 
obtained  might  have  to  filter  through  the  hands  of  an  army  of  official^^ 
before  issuing  from  the  bureau.  In  these  days  of  rapid  telegraphic  an^P 
telephonic  communication  there  need  not  surely  be  delay  in  the  notifica— ** 
tion  of  a  disease  to  a  central  bureau  from  any  of  the  large  towns  and  port^ 
in  Europe,  from  whence  the  information  could  be  despatched  as  required. 

No  international  arrangement  could,  of  course,  be  come  to  with  those^' 
countries  in  which  antiquated  systems  of  quarantine  are  carried  out^  anS- 
costly  and  useless  restrictions  are  placed  upon  the  movements  of  vessels*^ 
In  such  cases  the  notification  of  a  case  of  smallpox  in  an  English  port- 
might  be  the  means  of   inflicting  enormous  loss  upon  the  unfortunate 
owner  of  a  vessel  sailing  from  such  port,  quite  out  of  all  proportion  to  any 
possible  advantage  or  gain  to  anyone. 

A  few  words  as  to  our  present  methods  of  obtaining  information  of 
infectious  sickness  on  board  vessels,  and  in  this  connection  it  must  be 
remembered  that,  although  on  paper  and  in  theory,  cases  of  infectious 
disease  on  board  ships  and  in  houses  are  dealt  with  in  the  same  way,  in 
practice  this  is  not  altogether  the  case.  Persons  suffering  from  smallpox  on 
land  usually  fall  sooner  or  later  into  the  hands  of  a  medical  practitioner. 
They  find  their  way  into  the  casual  wards  of  workhouses,  into  infirmaries, 
into  common  lodgin*^  houses,  and  into  places  where  medical  attendance  is 
at  hand.  On  board  ship,  unless  there  is  a  doctor  on  board,  such  persons 
are  more  likely  to  escaj)e  detection.     The  Infectious  Disease  (Notification) 
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^ct  may  be  in  force,  but  unless  a  doctor  is  called  in,  this  Act  is  not  of 

Auch  service.     The  regulations  under  Section  125  of  the  Public  Health 

-A.ct,  1875,  place  the  responsibility  of  notifying  infectious  disease  upon  the 

naaster  or  person  in  charge  of  the  vessel,  on  entering  port ;  but  a  con- 

ction  for  neglecting  to  notify  is  seldom  possible,  as  the  master  ])lead» 

onince  and  want  of  diagnostic  skill.      Evasions  of  this  responsibility 

extremely  common,  much  more  so  than  is  usually  suj)posed. 

Customs  officers  boarding  vessels  from  abroad  notify  to  the  sanitary 

nthority  any  case  of  infectious  disease  which  they  may  detect,  but  of 

they  are  not  verj'  likely  to  detect  anything  of  the  kind  unless  their 

2i.±tention  is  called  to  it.     A  system  of  inter-communication  between  the 

^irsunous  ports  would  undoubtedly  be  the  means  of  reducing  the  number  of 

'^liese  evasions;    the    master   would  feel    that  it  was  useless  to  practice 

deception  when  the  authorities  of  the  port  of  arrival  might  be  already  in 

possession  of  the  facts.     In  many  cases,  of  course,  the  master  of  the  ship 

is  not  aware  of  the  actual  existence  of  a  case  of  infectious  disease  at  the 

'bime  of  arrival  in  port,  but  the  information  which  we  might  expect  from 

l.lie  port  of  departure  would  be  an  intimation  of  exposure  to  infection  on 

t;lie  part  of  persons  on  board,  and  an  indication  that  a  careful  medical 

inspection  of  such  persons  was  called  for. 

It  may  be  said  that  our  system  of  medical  insj)ection  is  not  of  much 
value  if  we  cannot  detect  cases  of  infectious  disease  on  board  ships  coming 
into  our  ports  unless  we  have  had  previous  warning  arousing  our  suspicions, 
^ny  such  cases  are,  of  course,  detected,  but  I  would  remind  you  that 
the  medical  inspection  of  persons  arriving  at  our  shores  on  vessels  exists 
only  in  any  degree  of  completeness  at  our  large  seaports,  that  in  the 
najority  of  ports  it  is  unknown,  that  it  is  not  compulsory  by  law,  except 
m  reference  to  the  introduction  of  cholera,  yellow  fever,  or  plague,  and 
^''1    that  even  when  it   exists   it   must   of   necessitv   be   carried   out   under 
unfavourable  conditions,  as  to  time,  place,  light,  surroundings,  etc. 

Some  notification,  therefore,  from  the  port  of  departure,  in  the  case  of 
vessels  infected  during  any  part  of  their  voyage,  would  be  of  extreme 
value  to  the  authorities  of  the  port  of  arrival,  and  a  useful  supplement  to 
the  system  of  medical  inspection,  however  efficient  that  might  be. 

In  conclusion,  I  would  suggest  that  international  notification  might  be 
considered  from  two  points  of  view.  The  primary  object  would  be  the 
concentration  in  a  central  international  health  office  of  all  available 
information  concerning  epidemic  diseases  occurring  in  the  countries 
entering  into  the  convention,  and  the  distribution  of  this  information  to 
the  several  countries  concerned,  very  much  on  the  lines  of  the  arrange- 
TOL.  ixni.     NO.  8.  1»D 
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iiient  now  so  satisfactorily  carried  out  by  the  Local  Government  Board    i^ 
this  country.     I  am  inclined  to  think  that   information   so  distribut^.^^ 
would   have   an   official   stamp  upon   it,  and  would  be  altogether  mo^r 
reliable  than  that  which  is  derived  from  paragraphs  in  newspapers^ 
source  of   information  recommended  in  a  recent  circular  letter  of  'ti.Vi. 
Local  Government  Board,  relating  to  plague,  in  the  following  terms  r — 

"  It  will  be  seen that  the  Officers  of  Customs  will  look  to    t:lie 

Medical  Officer  of  Health  to  inform  them  from  time  to  time  of  any  jj^ar- 
ticular  ports  or  countries,  the  vessels  arriviug  from  which  the  Me<Ixcal 
Officer  may  desire  to  visit,  and  in  this  connection  the  Board  would  obs^jrve 
that  the  earliest  information  wliich  would  usually  be  available  to  this  <3nd 
is  that  which  would  be  obtained  by  a  regular  examination  of  the  ii.e\rs 
telegraphed  from  abroad  for  the  purposes  of  the  Daily  Press." 

The  responsibility,  therefore,  of  determining  which  are  infected  j>orts 
rests  upon  the  medical  officer  of  health,  who  is  expected  to  be  a  diligent 
reader  of  the  daily  papers.  The  Local  Government  Board,  although 
always  ready  to  assist  and  to  give  information  and  good  advice,  takes  no 
responsibility  in  this  matter.  It  is  obvious  that  in  the  event  of  a«ij 
obstruction  to  the  officers  carrying  out  the  plague  regulations,  a  newspap*^'^ 
paragraph  would  be  an  insecure  basis  upon  which  to  found  a  prosecutio 
Information  from  an  international  bureau  would  be  preferable. 

The   other  aspect   of   international    notification    might   assume   mo 
the   shape    of   a   prompt   and   fairly   complete    intelligence    departmen 
between  the  c<nin tries  concerned,  having  for  its  chief  object  the  continu* 
observation  or  medical  inspection  of  persons  who  have  been  exposed 
infection.     At  the  ])resent  time  medical  officers  of  health  are  in  the  habits 
of  forwarding  to  their  colleagues  lists  of  names  and  addresses,  and  ther 
supposed  destination  of  such  ])ersons,  in  (n-der  that  they  may  be  kept 
under  observation  until  the  expiration  of  the  incubation  period.     Such  a 
system  might,  without  any  great  difficulty,  be  made  international  in  its 
operation.     Certainly  the  difficulty  would  not  be  insurmountable  in  the 
case  of  persons  exposed  to  infection  and  forming   members  of  the  crew 
or  passengers  of  a  ship.     It  would  in  most  cases  be  sufficient  to  indicate 
the  name  of  the  disease,  the  name  of  the  ship,  and  the  port  for  which  it 
^vas  bound. 


\For  Discussion  vn  tJtU  Paper  see  pane  ^ii.] 
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ABSTRACT. 

THE  last  century  was  distinguished  by  the  invention  and  organisation 
of  new  methods   of   rapid  and  distant  intercommunication.     Com- 
niercial  competition  is  become  a  very  serious  element  in  the  struggle  for 
international  existence.     The  prime  factor  is  the  pliysical  co-efficient  of 
national  power,  and  there  follows  a  general    desire  to  avert  the    most 
preventible  causes   of   disease  and  death.     The   first  operations   in  this 
campaign  are  directed  against  epidemic  disease. 

This  Congress  and  Institute   are  liable  in  sanitation  (as   is  England 

"1  general)  to  take  too  parochial  a  view  of  their  privileges,  jwwers,  and 

prospects.     In  order  to  survive  in  the  future  as  the  first  sanitary  body 

of  the  Empire  they  must  realise  that  England  is,  in   the  future,  to  be 

but  the  predominant  partner  in  a  British   Federal  Empire.     They  will 

thereby  gain  enormously  both  in  knowledge  of  their  science,  in   j)ossi- 

bilities  of  new  and  old  methods,  and  in  power  to  bring  those  possibilities 

into  existence. 

We  talk  a  great  deal  of  the  glorious  possibilities  of  the  British  Empire. 
It  has  grown  up  haphazard.  We  people  of  the  motherland  now  see  that 
the  Empire  is  one  of  the  greatest  assets  for  England ;  but,  in  the  struggles 
of  nations,  haphazard  arrangements  are  of  no  use ;  the  Empire,  if  it  is  to 
continue,  must  be  organised.  We  talk,  therefore,  of  Imperial  defence 
jind  of  commercial  bonds  within  the  Empire — I  venture  to  add  the 
^ncTcrestion  of  Imperial  defence  against  epidemic  disease. 
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It  is  perhaps  natural  that  our  own  offspring  should  teach  us   ma 
lessons  of  the  greatest  importance  in  our  task  of  Empire  managemen 
and,  as  we  look  for  many  internal  political  experiments  to  New  Zealau 
so  we  look  for  tlie  result  of  many  exj)eriments  in  co-operation  betw 
different  governments  under  one  head  to  the  United  States  of  America. 

The  germ  of  this  organisation  in  America  is  contained  in  the  "  JJmi^s^ 
States  Public  Health  and  Marine  Hospital  Service,"  a  service  of  Feder^^ 
quarantine.  This  is  an  unique  organisati(»n,  independent  of  Navy  ai 
Army,  working  under  a  surgeon-general  and  a  central  bureau  at  Wju> 
ington,  and  superintending  or  at  least  supervising  the  health  of  every  po 
in  the  United  States.  The  Marine  Hospit^d  Service  has  its  headquar 
buildings  and  publishes  its  official  documents  in  Washingtcm,  where  S 
occu])ies  in  a  small  way  the  ])Osition  of  the  sanitary  department  of  ou. 
Local  Government  Board,  or  of  the  Ministry  of  the  Interior  in 
Continental  capital.  The  term  Marine  Hospital,  as  this  building  is.  ^ 
called,  is  a  misnomer.  In  Washington  there  is  no  marine,  and  thi^  ^ 
particular  building  contains  offices  and  laboratories,  no  hospital ;  but  i^ 
represents  the  department  which  has  to  do  with  quarantine  and  the  pro — ■ 
tection  of  the  seafaring  mercantile  community  throughout  the  Unite^:^ 
States.  It  is  the  representative  of  a  national  board  of  health,  and  was^r 
established  by  an  act  of  tlie  United  States  Congress  as  a  result  o*i 
the  panic  created  by  the  si)rea(l  of  yellow  fever  in  the  Southern  States^ 
in  1878.  Without  interfering  with  the  separate  State  legislatures 
it  has  sent  its  commissioners  to  suj>ervise  the  arrival  of  foreign  person^ 
and  merchandise  in  thirty-nine  established  quarantine  ports.  Primarilv' 
directed  against  the  foreigner,  this  system  was  in  1890  extended  to  th 
"enforcement  of  rules  and  regulati(ms  made  by  the  Secretary  of  the 
Treasuiy  to  prevent  the  introduction  of  contagious  or  infectious  disease 
into  the  United  States  from  foreign  countries,  and  into  one  State  or 
Territory  from  another."  If  the  local  officials  do  not  efficiently  apply 
such  regulations,  the  national  Government  has  a  right  to  appoint  its  own 
officials  t<»  enforce  due  observance  of  the  rules,  and  to  impose  a  penalty  of 
•^r)00  or  two  years'  imprisonment. 

Thus  in  1901  at  San  Francisco  the  commercial  community  had  done 
all  in  their  power  to  disprove  the  existence  of  plague,  and  the  Hon.  Mayor 
Schmitz  had  tried  in  vain  to  dismiss  the  Board  of  Health  for  its  out- 
spoken declaration  of  the  undoubted  existence  of  plague  to  a  dangerous 
extent.  But  in  1904,  after  three  years'  work.  Past- Assistant  Surgeon 
Blue  and  his  colleagues  of  the  Marine  Hospital  Service  from  Washingtou 
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hsid  confirmed  its  o))inion,  had  localised  and  stamped  out  the  plague 
from  San  Francisco.  He  kindly  showed  me  the  basements  in  the  Chinese 
t_| carter  which  they  were  concreting,  and  the  insanitary  hovels  they  were 
demolishing. 

It  is  one  thing,  however,  to  prevent  transportation  or  importation  of 
cL'sease;  it  is  another  to  prevent  such  disease  arising  or  taking  root. 
It  is  just  this  power  which  is  lacking  at  Washington.  It  involves  some 
<:r<?ntraHsation  of  sanitary  administration,  and,  like  the  Navy  and  Amiy,  it 
involves  some  restriction  of  local  freedom. 

The  groundwork  of  administration  is  information,  and  this  is  obtained 
and  issued  by  the  Marine   Hospital   Service  in   the   form  of   a  weekly 
fculletin,  which  may  well  serve  as  a  model  for  our  own  use.     It  consists  of 
two  parts,  the  first  concerning  the  mainland  of  tlie  United  States,  the 
stKiond  concerning  the  islands  and  foreign  countries.     In  one  number,  for 
instance,  the  first  part  contains  reports  on  tick-fever  in  the  Rockies,  on  the 
work  at  San  Francisco,  on  the  discovery  of  the  A  nopheles  mosquito  in  Key 
West,  on  smallpox  along  tlie  Canadian  border  in  Maine,  on  yellow  fever 
in  Texas,  and  on  the  inspection  service  along  the  Mexican  border ;  vitiil 
statistics  and  the  facts  of  health  reports  from  \arious  states  and  cities; 
reports  of  alien  immigrants;  tabular  reports  as  to  cargo  and  disinfection 
of  arrivals  or  sailings  from  all  national  quarantine  and  inspection  stations ; 
ending  with  tables   of   smallpox,   yellow  fever,    and  plague    throughout 
the  United    States,    and    the    weekly   mortality   table   from  some  sixty 
American  cities.     The  second  part  contains  detailed  reports  concerning 
the  public   health   at  every   })ort   of   importance  throughout  the   world. 
The  report  of    plague  in  Cape   Colony  was  only  five  weeks,  that  from 
Brisbane  six  weeks,  old.      Information  was  given   as  to  immigrants  re- 
jected in  Canada,  as  to  mortality  in  Rio,  as  to  smallpox  in  Bahia,  as  to 
the  health  of  Limon  (a  fruit  port  in  Costa  Rica),  and  of  Panama;  and  an 
outline  of  the  problem  to  be  confronted  in  one  of  the  Cuban  cities.     A 
report  from  an  assistant-surgeon  in  South  China  gave  details  of  plague, 
smallpox,  and   cholera,  in  various   provinces,  of   supposed   rinderpest   in 
Bunnah,  of  quarantine  maintained  at  most  oriental  ports  against  arrivals 
from  Hong  Kong.      Most  striking   of  all  was  the  report  from  Manila, 
forwarding  the   best  information,  whether  from  ship  captains   or   from 
ofKcial  or  other  source,  as  to  cholera  at  Saigon,  plague  at  Hong  Kong  and 
Amoy,  various   dangers   at   all   other   ports   in    trade-relation   with   the 
Philippines,  and  the  measures  to  prevent  their  transportation. 

That  this  bulletin  forms  the  nucleus  of  information,  which  might  be  of 
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the  greatest  value  to  the  American  commercial  world,  is  beyond  (juestion. 
It  is  suggested  that  a  similar  weekly  bulletin  should  be  issued  with  tlu» 
far  greater  resources  of  the  British  Empire. 

Epidemic  disease  of  a  serious  nature  is  a  recognised  subject  of  concern 
and  report  on  the  part  of  every  responsible  officer  of  our  navy  and  army, 
of  everv  British  consul,  governor  of  a  colonv,  or  member  of  the  civil  ser- 
vice  in  India,  Egypt,  or  the  African  protectorates  and  possessions.  It  is 
now  suggested  that  these  officers  should  furnish  weekly  information  on  a 
systematized  plan,  for  issue  l)y  an  office  in  touch  with  all  other  govern- 
ment offices  at  home,  and  all  other  governments  in  the  Empire. 

Daily  reports  furnished  to  the  meteorological  office  and  daily  charts 
and  forecasts  are  issued.     It  is  suggested  that  epidemic  disease  is  not  c»f 
less  interest  or  importance  than  the  weather,  and  that  epidemiolog}'  may — ^^^ 
with  advantage  be  given  facilities  equal  to  those  of  meteorolog}'. 

The  registrar-general,  already  publishes  weekly  vital  statistics  of  a  fe^*"'-^^^' 
foreign  and  colonial  countries  and  cities.  The  present  suggestion  is  thatflr  .^t 
this  information  be  made  far  more  comprehensive,  regular,  and  direct  z; 

and  that  it  be  supplemented  by  facts  wdiich  cannot  be  put  in  the  form  oL  ^cuf 
statistics. 

The  Board  of  Trade,  the  Local  Government  Board,  Somerset  House-=^.:::»t 
the  Foreign,  Colonial  and  India  Offices,  the  War  Office  and  tht^  -f 
Admiralty  all  have  valuable  material  for  the  purpose.  The  proposal  no 
made,  involves  their  co-operation  with  each  other  and  w^ith  foreign  an 
colonial  authorities,  bv  methods  to  be  discussed  at  the  forthcomin 
Imperial  Conference. 

If  considered  worth  while,  the  conference  could  establish  a  weekW^ 
system  of  notification  from  every  port  and  place  of  commercial  importance? 
through(»ut  the  world,  where  there  is  any  British  consul,  ship,  garrison,  or 
representative  of  any  sort.  By  Tuesday  morning  in  every  week,  every 
British  shipowner  could  know  the  epidemic  risks  he  runs,  by  a  report  only 
three  days  old.  The  cost  would  be  small,  the  direct  gain  to  commerce 
considerable,  the  gain  to  epidemiologic  science  very  great. 

This  paper  has  dwelt  on  the  commercial  advantage  of  the  proposal, 
for  the  financial  argument  is  the  strongest  recommendation  of  any  public 
proposal.  It  has  confined  itself  to  the  suggestion  for  a  system  of  compre- 
hensive information,  for  it  is  best  to  propose  one  step  at  a  time.  But  we 
at  this  Congress  must  look  further  ahead.  Mr.  Chamberlain,  Professor 
Ross,  and  Sir  Patrick  Manson  have,  during  the  last  15  years,  initiated  by 
their   discoveries   or   practical   suggestions   the   most  important  sanitary 
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movement  of    the   world's   history,    in    proposing   the   extermination   of 

epidemic  scourges  in  the  tropics.     As  in  this  country  the  work  of  sanitary 

authorities  is  supervised  and  assisted  by  County  Councils  and  the  Local 

GoTernment  Board,  so  in  the  larger  Empire  the  work  of  local  sanitation 

should  be  aided  by  the  larger  experience  of  the  Empire,  for  imperial  as 

well  as  for  local  reasons.     Port  Swettenham  was  in  three  years  converted 

from  a  pestilential  swamp  into  a  healtliy  and  prosperous  port.     But  had 

the  colonial  surgeon  been  a  man  of  only  common  ability  or  possessed  of 

less  interest  or  knowledge  in  the  matter  of  public  health,  had  the  civil 

authorities  been  less  progressive,   had  local    opinion    been   adverse,  Port 

Swettenham  might  haye  remained  a  seething  centre  of  infection  ;  and  any 

such  centre  may  at  any  time  become  suddenly  responsible  for  distributing 

pestilence  throughout  the  entire  world. 

We  want  an  Imperial  Office  of  Health,  with  a  staff  of  inspectors 
analogous  in  function  and  equal  in  prestige  to  that  of  the  Local  Govern- 
ment Board ;  and  the  personnel  is  ready  to  hand  in  the  many  medical 
officers  of  wide  imperial  experience,  retired  from  the  public  services  in  the 
prime  of  their  professional  lives,  and  anxious  for  further  work  of  an 
honourable  kind. 

As  a  preliminary  step  in  this  direction,  I  venture  to  propose  "  That  this 
Congress  do  urge  the  Council  strongly  to  represent  to  His  Majesty's 
Government  the  desirability  of  submitting  to  the  next  Imperial  Con- 
ference proposals  for  a  system  of  imperial  notification  of  infectious 
disease." 


[this  Discussion  applies  also  to  the  Paj^er  Inj  Dis.   Edward  Walfokd, 

page  4^^^«] 

De.  T.  H.  a.  Valixtixe   (New  Zealand)   said  that   he  was   particularly 

interested  in  the  two  papers,  as  his  official  duties  often  brought  him  face  to 

/«ce  with    the   laxitv  or   absence   of   notification  between  countries.     He   in- 

Mtanced  the  case  of  a  ship  from  Calcutta,  m  bich  arrived  at  a  New  Zealand  port 

with  smallpox  on  board ;  fortunately  the  disease  w  as  recognised,  and  only  one 

case  subsequently  occurred  in  the  Colony.     Unfortunately,  however,  the  vessel 

had  previously  visited  a  Tasnianian  port.     A  widespread  epidemic  of  smallpox 

followed  in  that  Colony,  whence  the  infection  of  the  disease  was  reintroduced 

into  a  New  Zealand  town,  where   a   considerable   number  of  cases  occurred. 

Inter-notification   between  the  states  of   the  Australian  commonwealth,   New 

Zealand,  Cape  Colony,  and  New  Caledonia  is  rigorously  observed.      He  was  of 
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opinion  that  Dr,  Walford's  view  as  to  a  ship-master's  plea  of  ignoranc* 
disease  on  his  ship  was  rather  too  lenient.  In  New  Zealand  such  a  plea  w 
not  save  a  master  from  prosecution.  But  the  master  is  not  so  culpable  as  & 
ships'  doctors  he  had  come  across,  who  had  neglected  to  notify  port  1m 
oificers  of  the  existence  of  illnesses  of  a  possibly  infectious  nature.  He 
therefore  in  favour  of  a  system  of  international  notification  as  suggestec 
Dr.  Walford,  and  had  much  pleasure  in  seconding  Dr.  Fremantle's  motio 
to  the  establishment  of  an  Imperial  Health  Board,  from  which  the  vai 
health  departments  in  the  Empire  could  take  their  time.  He  would  J 
much  pleasure  in  bringing  the  matter  to  the  notice  of  Sir  Joseph  Ward,  w 
he  believed  to  be  the  first  ^Minister  in  the  Empii^e  to  hold  a  portfolio  in  pi 
health,  and  who  would  undoubtedly  l>ring  the  matter  before  the  forthcon 
Colonial  Conference. 

Dr.  D.  S.  Davies  (Bristol)  said  that,  generally,  lie  supported  the  sugges 
for  international  notification.  ^Uarm  as  to  infectious  disease  created  panic,  p 
interfered  with  commerce,  and  it  was  sometimes  thought  to  be  in  the  inU 
of  nations  to  suppress  information.  His  experience  in  the  port  of  Bristo 
twenty  years  had  shown  him  that  the  greatest  reliance  was  to  be  placed  i 
careful  inspection  on  arrivjd,  especially  in  the  case  of  the  very  mild  case 
disease,  the  existence  of  which  was  not  even  suspected.  For  example,  in 
case  a  man  with  the  smallpox  eruption  on  him  steer(*d  a  vessel  up  the  river 
harbour.  He  (Dr.  Davies)  found  that  valuable  information  could  be  obta: 
not  only  from  the  daily  Press,  but  especially  from  the  valuable  publicatioi 
the  United  States  PubHc  Health  and  Marine  Hospital  Service.  In  genera 
supported  the  principle  of  Dr.  Walford's  paper,  thougli  its  realisation  migl: 
difficult  to  secure. 

Dr.  E.  Davies  (Swansea)  mentioned  a  case  of  smallpox  discovered  in  the 
of  Swansea  two  days  after  arrival  from  Antwerp.     A  previous  case  had 
removed  at  Antwerp,  and  it  \\a.s  contended  that  the  voyage  to  Swansea  y 
new  voyage  and  that'  no  offence  had  been  committed  by  non-disclosure  of  tht 
of  the  previous  cast*.     Hence  the  n«vd  for  international  information. 

The  resolution  proposed  by  Dk.  FuEMANTLii  and  seconded  by  Dr.  Vali? 
was  put  to  the  me(?ting  and  carried  unanimously. 
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A  FEW  well-known  facts  give  importance  to  the  relationship  between 
the  milk  supply  and  infant  mortality.  1.  The  birth-rate  is  de- 
creasiDg.  2.  The  infant  mortality  rate  is  at  least  not  decreasing.  3.  The 
proportion  of  mothers  who  can  suckle  their  children  is  decreasing.  4.  The 
death-rate  among  artificially-fed  children  is  much  higher  than  among  those 
fed  on  the  breast. 

The  decrease  of  the  birth-rate   should  be  met  inter  alici  by  prompt 

measures   to   reduce    infant   mortality :    and  considering   that  the  large 

majority  of  children  dying  under  one  year  are  artificially  fed,  the  use  and 

production  of  cow's  milk  must  be  considered  as  taking  an  important  place 

in  any  discussion  on  this  subject. 

Now,  broadly  speaking,  cow's  milk  may  influence  mortality  in  two 
ways:  Either  it  may  be  bacterially  impure,  and  capable  of  inducing  dis- 
*?ase,  or,  secondly,  it  may  be  physiologically  unsuitable  for  infant  feeding. 
It  is  under  these  two  heads  that  1  shall  discuss  the  question  in  the  follow- 
ing paper : — 

I. — BaCTKKK  )L(  )GY. 

The  bacteria  occurring  in  milk  are  numerous  and  varied  in  character. 

For  the  purpose  of  the  present  paper  we  need  consider  only  a  few  of  them. 

Among  the  so-called  pathogenic  bacteria,  many  are  occasionally  found,  and 

milk-born  epidemics  of  enteric  fever,  diphtheria,  etc.,  are  proved  to  have 

occurred.     The  only  ordinary  pathogenic  organisms,  however,  which  are 

sufficiently  important  to  be  considered  in  a  short  paper  such  as  this  are 

the  B.  tuhercnlosisj  and  the  organisms  connected  w  ith  infantile  diarrhoea. 

A. —  Tuberculosis. 

The   B.    tuberculosis   is   not   only   important   owing  to   its   influence 
on   infantile  mortality,  but  also  owing  to  the  immense  amount  of  dis- 
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cussion  and  investigation  which  has  recently  been  bestowed  upon  it.  As 
is  well  known,  Koch,  the  discoverer  of  tubercle  bacillus,  in  1901 
denied  the  identity  of  the  human  and  bovine  bacilli,  and  on  the  strength 
of  this  view  advised  that  no  further  measures  should  be  taken  to  present 
cows  suffering  from  tuberculosis  contributing  to  our  milk  supply.  The 
facts  which  Koch  brought  forward  in  support  of  his  thesis  were : — 1.  Certain 
morphological  differences  lietween  strains  of  tubercle  bacilli  derived  from, 
human  and  bovine  sources.  2.  The  impossibility  of  inoculating  cattl 
with  the  human  strain  of  tubercle ;  from  which  he  argued  that  humaiM:^ 
beings  cannot  be  infected  with  bovine  bacilli.  3.  The  rarity  of  abdominaf^ 
tuberculosis  as  a  primary  lesion  in  children.  Of  these  three  assertions. -^ 
the  first  has  been  supported  by  investigators  in  all  countries,  and  it  is  now 
admitted  that  two  strains  of  tubercle  bacilli  exist  having  a  different 
morphology.  The  second  statement  has  not  been  supported,  by  any  means 
Various  observei-s  have  succeeded  inoculating  cows  with  tubercle  bacilli  I 
from  human  sources,  though  there  are  apparently  great  variations  ir"*" 
susceptibility  in  different  cases.  Thus  the  German  Government  investi—  5 
gators  in  1902  only  succeeded  in  inoculating  10*7  per  cent,  of  theiiM:  i 
cows  with  human  tubercle  bacilli ;  whilst  the  English  commissioners^^ 
reported  success  in  33  per  cent,  of  cases  (1903).  Eber  found  cattlt=^ ' 
as  easily  inoculated  with  human  as  with  bovine  bacilli.  The  converse.^ -^ 
namely,  that  bovine  bacilli  arc  not  transmissible  to  man,  has  been  amply 
disproved.  Thus  the  German  commission  in  examining  fifty-six  cases  o 
tuberculosis  found  the  bovine  type  in  six,  and  these  were  all  cases  oM 
primary  intestinal  tuberculosis  occuiTing  in  children  of  from  IJ  to  6jg 
years.  It  was  thus  shown  that  bovine  tuberculosis  may  cause  death  ii  i 
man,  and  the  likelihood  of  such  an  occurrence  taking  place  had  next  to 
be  considered.  Here  again  we  are  met  by  a  theory  which,  though  ad- 
vanced by  one  of  the  foremost  authorities  of  the  age,  is  at  present  not 
very  generally  accepted.  Behring's  view  is  that  tuberculosis  is  almost 
invariably  contracted  in  infancy,  but  that  under  favourable  circumstances 
it  may  remain  latent  and  eventually  become  extinct,  whilst  under  unfavour- 
able circumstances  it  may  awaken  into  active  disease  at  almost  any  period 
of  life. 

It  may  be  conceded  that  the  primary  intestinal  tuberculosis  of  the 
morbid  anatomist  is  not  ven'  common.  But  there  are  further  considera- 
tions.  In  the  first  place,  together  with  the  cases  in  which  the  source  of 
infection  can  be  proved  post-mortem,  every  pathologist  meets  with  a 
number  in  which  the  infection  at  the  time  of  death  is  so  general,  that  no 
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statement  as  to  where  it  started  can  be  made.  Thus  in  Hand's  figures, 
9uoted  above,  out  of  332  autopsies  115  showed  some  form  of  tuberculosis, 
in  23"4  per  cent,  of  these  the  primary  seat  could  not  be  determined. 

It  has  also  been  abundantly  shown  tliat  tubercle  bacilli  may  enter  the 
fcody  in  food  otherwise  than  by  the  intestinal  canal.     Penzoldt  showed 
that  (as  had  been  suggested  by  Hueppe)  in  the  act  of  swallowing  tuber- 
culous material,. the  bacilli  may  lodge  in  the  tonsils  and  so  primarily  affect 
the  thoracic  organs,  and  animal  feeding  experiments  (rabbits  and  apes)  have 
confirmed  this  view.    Another  point  has  been  brought  out  by  Macfadyen, 
wlio  has  shown  that,  in  monkeys,  bacilli  of  bovine  origin  are  much  less 
liktily  to  produce  lesions  in  the  intestinal  mucosa  than  those  of  human 
origin,  though  general  tuberculosis  may  equally  occur.     Macfadyen  and 
MacConkey  have,   moreover,  shown    that   in    the    mesenteric  glands   of 
twenty  children,  dying  from   non-tuberculous  diseases,  virulent  tubercle 
bacilli,  as  demonstrated  by  inoculation  experiments,  were  present  in  25  per 
cent.,  though  they  could  not  be  detected  by  microscopical  examination. 

The  extreme  position  adopted  by  Behring  is  not  generally  accepted. 

It  is,  however,  admitted  that  children  appear  to  be  specially  susceptible  to 

the  bovine  bacilli,  whilst  pathologically  the  lesions  are  rather  glandular 

and  arthritic,  and  not  those  of  the  ordinar}'  phthisis  pulmonalis  of  adults. 

bovine   bacilli    is   responsible  for   the  forms  of   tuberculosis  common    in 

This  has  led  Nathan  Raw  to  the  view  that  whereas  milk  infection  with 

children,  the  adult  type  of  phthisis  is  due  to  human  bacilli  taken  into  the 

lungs  by  aspiration.      This  also  is  the  view  of  Theobald  Smith.      The 

bovine  infection,  if  not  too  severe,  appears  to  give  some  sort  of  immunity, 

as  subjects  of  healed  tuberculous  adenitis  or  arthritis,  seldom  suffer  from 

phthisis  pulmonalis  as  adults. 

It  may  well  be  that,  as  has  recently  been  suggested,  the  two  types, 
instead  of  being  two  separate  strains,  may  really  be  mei*ely  modifications 
of  the  same  bacillus,  mainly  produced  by  environment.  Mixed  infections, 
in  which  both  forms  are  found,  have  been  proved  to  exist,  and  Behring 
thinks  he  has  proved  the  transmutation  of  one  type  into  another  in  goats 
after  a  lapse  of  time,  but  accidental  infection  with  the  second  type  could 
not  be  absolutelv  excluded. 

B. — Infantile  DiaiThwa, 

An  overwhelming  majority  of  the  cases  of  infantile  diarrhoea  occur  in 
artificially  fed  children.  This  fact  is  too  well  recognised  to  need 
elaboration    here.     It   seems,   therefore,    that    the   substance   used   as   a 
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substitute  for  mother's  milk  lias  some  causal  connection  with  the  disease*. 
The  epidemic  form  of  diarrhoea,  which  occurs  in  the  summer  and  has  a 
definite  relation  to  the  earth  temperature,  has  been  bacteriological ly 
investigated  in  many  countries,  including  our  own.  Briefly,  it  may  be 
said,  that  in  the  United  States  the  extensive  research  carried  out  under 
Flexner  and  Holt's  direction  by  the  Rockefeller  Institute,  showed  that 
some  form  of  Bacillus  dyseuterun  was  present  in  a  very  large  number  of 
cases,  and  was  probably  the  causal  agent.  In  this  country  H.  de  R. 
Morgan,  at  the  Lister  Institute,  has  found  a  special  bacillus  in  a  large 
number  of  the  stools  of  diarrhoeic  infants,  which  differed  from  all  known 
pathogenic  organisms  in  its  cultural  characters.  It  produced  experimental 
diarrha^a  in  young  animals,  but  only  when  taken  by  the  mouth.  The 
B.  coll  conununis,  and  also  the  ordinary  Streptococcus  pi/ogenes  have  beei 
accused  by  various  authors  of  causing  summer  diarrhoea  in  infants. 

From  another  point  of  view  various  investigations  have  shewn  that  th- 
causal  agent  in  summer  diarrhani  is  conveyed  to  the  patients  in   mill= 

The  bacterial  contamination  of  milk  may  thus  occur  at  any  point  in  ifl 
production  and  distribution.  In  the  udder  of  the  cow  it  may  be  infecte- 
with  pathogenic  bacteria,  such  as  tubercle ;  in  the  process  of  milkin. 
numerous  organisms  mav  be  introduced  such  as  those  of  ordinarv  microbS 
diseases,  or  those  of  the  lactic  acid  or  of  the  subtilis  group.  In  transit  cz 
in  the  houses  of  the  consumer,  milk  may  become  further  infected  by  flie-^ 
dust,  and  dirt  of  all  descriptions. 

C.  —  7  7/  e  I  {erne  J V . 

What,  it  may  now  be  asked,  has  been  proposed  to  meet  this  condition 
of  things  I  Compromise  and  half  measures  are  two  striking  characteristics 
of  the  nature  of  man.  In  the  present  case  we  are  told  not  to  insure 
a  pure  milk  supply,  but  to  disinfect  the  contaminated  article.  First  of  all 
the  milk  may  be  boiled  or  pasteurised,  secondly  it  may  be  treated  with 
some  chemical,  or  thirdly  it  may  be  both  heated  and  treated  with  chemical 
agents.  The  cooling  of  milk  is  an  additional  process,  which  insuix*s  more 
pennanency  to  some  of  these  half-measures. 

We  will  now  see  how  far  anv  of  these  svstems  of  converting  base 
metal  into  gold  are  reliable. 

1.  Boiling. — Ordinary  boiling  in  a  saucepan  does  not  raise  the 
temperature  of  milk  above  85°  C,  though  by  means  of  pressure  apparatus 
as  in  an  autoclave,  100°  C  or  higher  temperature  can  be  reached 
Boiling  will  kill  off  all  ordinarv  pathogenic  bacteria,  but  prolonged  heating 
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is  necessary  to  destroy  spores.     Prolonged  heating  is  the  plan  adopted  bv 

many  French  authorities.     Thus  in  Nancy,  Michel  first  heats  the  milk 

to  90°  C.  for  49  minutes  in  a  not  absolutely  closed  vessel.     The  vessel 

is  then  sealed  and  further  heated  to  112°  C.  for  20  minutes.     This  milk 

is  said  to  remain  sterile  indefinitely :  bottles  have  rccently  been  found 

in  good   condition   which    were    sterilised    in    1900.       Variot  sterilises 

his  milk  at  108°  C,  and  states  that  among  3,000  children  no  scorbutus 

was  noticed.      About  4  per  cent,    developed   an;\}mia  and  constipation. 

Milk  heated  to  this  degree  has  disadvantages  for  infant  feeding  which  are 

more  often  insisted   on    in   this   country  than  in   France.      Dr.  Ashby 

and  others  have  called  attention  to  the  risk  of  infantile  scurvy,  and,  as 

is  well  recognised,  the  ^'  vital  *'  properties  of  milk    (which,  though  but 

vaguely  understood,  are  certainly  actualities)  are  destroyed  in  the  process 

of  superheating.     There  are  also  minor  chemical  changes  the  importance 

of  which  cannot  at  present  be  stated.     If  the  milk  is  merely  heated  to 

about  70*^  C,  as  in  pasteurisation,  some  of  these  objectionable  features  . 

are  diminished.     From  the  bacteriological  point  of  view  it  may  be  taken 

as  certain  that  the  non-spore-bearing  pathogenic  germs  are  killed.     The 

spores  of  the  peptonising  subtilis  group  are  however  not  destroyed,  nor 

those  of  the  butyric  acid  organisms.     These  last  are  also  found  iu  milk 

^hich  has  been  actually  boiled. 

Hence  pasteurisation  can  only  be  regarded  as  a  means  of  making  milk 
keep  sweet  rather  longer  than  usual  by  destroying  the  lactic  acid  bacilli, 
and  of  eliminating  certain  ordinary  pathogenic  organisms.     The  same  may 
be  said  of  the  addition  of  preservatives  such  as  formalin.     Dr.  Aitchison 
Robertson  has  recently  commended  this  process,  advocating  very  small 
qoantities  of  the  chemical.     He  shows  that  the  formalin  has  no  effect 
on  the  test  tube  digestion  of  milk,  but  it  remains  to  be  proved  that  the 
ingestion  daily  of  even  small  quantities  is  absolutely  innocuous  to  infants. 
Backhaus  states,  in  fact,  that  formalin,   even  in   the  smallest  amounts, 
is  injurious  after  a  time.     Moreover,  there  are  very  obvious  objections  to 
the  addition  of  chemical  preservatives  to  foodstuffs  which  are  specially 
pertinent  in  the  case  of  milk.     Milk  is  used  by  the   poorest  and  most 
ignorant,  and  is  sold  in  small  quantities,  thus  no  regulations  as  to  declara- 
tion by   the   vendor   of   the   amount   of    preservative   are    Ukely   to   be 
practically  efficacious.      Could   the  article  be   universally  made  up  into 
small  packets,  and  clearly  labelled,  those  consumers  who  could  understand 
might  learn  what  amount  of  formalin  their  milk  contained. 

Some  vears  aijo  Macfadven  and  Hewlett,  recounisintj  the  difficulties 
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of  actual  sterilisation  of  milk,  devised  a  process  by  which  the  milk  wh^sl 
passed  througli  a  series  of  tubes  and  heated  to  70°  C.  twice  with  a  rapid 
intermediate  cooling.  The  whole  time  occupied  by  any  given  small 
quantity  of  milk  in  passing  through  the  apparatus  was  only  30  seconds. 
The  pathogenic  organisms,  including  tubercle  bacilli,  were  killed,  togethei 
with  a1)out  1>8  per  cent,  of  the  saprophytes. 

As  an  example  of  pasteurisation,  plus  chemical  disinfection,  may 
mentioned  the  so-called  Budde  process,  which  consists  of  passing  througl  _=zi 
the  milk  peroxide  of  hydrogen.      It  is  apparently  very  efficacious  as 
destroyer  of  bacterial  life.     Cooling  to  about  40°  F.  inhibits   bacterid 

growth,  and  this  fact  is  taken  advantage  of  in  the  preservation  of  pasteui r*- 

ised  and  other  milk.  It  is  no  doubt  the  keystone  of  the  whole  systenKz^n 
of  milk  preserv^ation  without  sterilisation,  and  has  the  advantage  oi^Ei^f 
preventing  the  germination  of  spores. 

Calmette  has  recently  shown  that  milk  containing  dead  tubercle  bacilF   ^^ 
acts  like  a  tuberculin,  and  given  in  repeated  doses  may  prejudicially 
the  health  of  infants. 

It  will  thus  be  seen  that  from  the  bacteriological  point  of  view,  sho: 
of  absolute  sterilisation,  there  is  little  to  choose  between  the  variou 
methods  of  milk  preservation.  Absolute  sterilisation  has  many  dis 
advantages  from  the  point  of  view  of  infant  feeding,  and  we  are  throwi 
back  on  the  only  scientific  plan,  namely,  by  the  production  of  clean  mil 
from  healthy  cows.  The  product  should  be  kept  in  closed  sterile  vessel:  C 
at  a  low  temperature. 

II. — Milk  as  an  Infant  Food. 

The  production  of  a  pure,  untreated  milk  is  no  doubt  the  main  point 
be  aimed  at  in  tlu^  reform  of  the  milk  supply,  especially  as  regards  the 
reducticm  of    infant  mortality  from  tuberculosis  and  summer  diarrhoea. 
But  at  present,  at  any  rate,  this  is  not  all.     The  conditions  of  home  \\U 
and  the  ignorance  of  the  simplest  principles  of  infant  feeding  which  exist* 
among  a   large  section    of    the  community  render  something   more 
absolute  necessity.      The  milk  to  be  used  for  infant  feeding  has  to 
diluted  and  otherwise  modified,  and  even  a  pure  milk  supply,  could  sue!  4  '^^ 
a  thing  be  universally  secured  to-morrow,  would  not  ensure  this.     Th^  ^< 
effect  of  feeding  children  on  physiologically  unsound  lines  is  mainly  seei    ^^^ 
in  tlie  number  of  cases  of  marasmus  and  rickets  which  crowd  the  out-  - — 
patient  departments  of  our  hospitals.     Indirectly,  as  well  as  directly,  thesc^y 
rliseases    increase    the    infant   mortalitv,   as    manv  deaths   from    summer* 
diarrh(ea,  bronchitis,  tVcc,  occur  in  marasmic  infants. 
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The  only  existing  organisations  for  meeting  this  difficulty  are  those 
known  as  the  Infant  Milk  Depots.     With  the  details  of  these  institutions 
space  will  not  allow  me  to  deal  at  present,  but  I  would  point  out  that  they 
begin  where  all  other  systems  leave  off.     Tn  many  eases  the  milk  su])plied 
by  Infant   Milk  Depots  is  heated,  but  this  is  by  no  means  universally 
the  case.      At  Rochester  in  the  State  of  New  York,  at  St.  Pancras  in 
London,  and  in  Leeds  an  unheated  milk   is  produced  and  found  satis- 
factoiy.     All  that  is  needed  is  efficient  control.     With  the  general  intro- 
duction of  a  pure  milk  supply.  Infant  Milk  Depots  will  resolve  themselves 
into  stations   for  modifying  and  distributing  the  milk,  and  in  the  mean 
time  they  are  not  only  actually  the  means  of  saving  much  infant  life,  but 
also  a  valuable  object-lesson  to  the  community  at  large. 


Sir  Charles  Cameron  (Dublin)  said  altliough  there  was  now  an  extensive 

literature  on  the  subject  of  infantile  mortality,  so  important  was  it  that  it  could 

^^t  be  too  much  considered.     As  infantile  mortality  varied  from  :200  to  1000 

births  in  some  towns  to  80  in  others,  it  was  evident  that  in  some  of  them  there 

^^Ust  be  a  very  excessive  mortality  of  infants  under  one  year,  wliicii  certainly 

*-*oiil(l  by  proper  means  be  redu(!ed.     He  considered  tliat  the  higli  mortality  was 

^^  some  extent  due  to  deficiency  as  well  as  defect  of  food.     He  had  ascertained 

^be  amount  of  milk  weekly  used  by  several  hundreds  of  families  in  Dublin,  and 

^Ound  that  the  quantity  purchased  by  many  of  them  was  insufficient  even  for  the 

^nfant  of  the  fomily.     Starchy  and  other  inappropriate  food  given  to  the  very 

3^oung  in  illness  was  another  factor  in  causing  disease.     On  the  subject  of  the 

purity  of  milk,  he  considered  tliat  produced  by  town  cows  which  wen*  under 

proper    sanitary    supervision    wa^    frtjer   from    im])urity   than    milk    from    the 

tioimtry.    In  Ireland,  at  least,  tlie  rural  sanitary  authorities  practically  did  nothing 

ill  reference  to  the  hygiene  of  the  dairy.    In  DubHn,  the  w  hole  time  services  of 

a  veterinary  8urge<m  were  secured  to  inspect  the  cows,  and  see  that  the  milk  of 

dis^eased  ones  was  not  used.    He  had  extensively  examined  milk  from  the  country, 

and  often  found  it  to  contain  filthy  matter.     .Vlthougli  he  considered  that  thc» 

sterilising  and  pasteurising  of  milk  profoundly  aft'ected  its  albuminous  consti- 

tu**nts  and  rendered  them  less  digestible,  yet  it  was  better*  to  subject  milk  to 

tbos(^  processes  when  there  was  uncertainty  as  to  its  ])urity. 

Dr.  WiLLOi'GiiBY  (Eastbourne)  objected  very  strongly  to  interference  with 

milk  by   pasteurization,    boiling,  additions   of   preservatives,   etc.,  but  advised 

?oing  to  the  root  of  matters  and  getting  pure  milk  at  the  farms,  keeping  it 

pure  right  through,  and  giving  it  pure  to  the  child.    Even  if  preservatives  were 

of  no  harm,  and  he  b<'lieved  they  were  harmful  in  themselves,  they  kept  milk 
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longer  liable  to  pollution,  etc.,  and  so  were  bad  in  that  amongst  other  ways.  II 
believed  the  true  solution  was  to  be  found  in  proper  attendance  to  farm.s  an 
means  of  airriage,  and  not  in  tampering  with  milk. 


Dh.  William  Butler  (Willesden)  said  it  would  be  difficult  to  exaggera 
the  importance  of  the  role  played  by  milk  in  infantile  mortality.  The  numerou-^ 
investigations  of  medieval  officers  of  health  had  placed  beyond  dispute  the  faa^  -i 
that  the  excessive  mortality  of  infants  was  due  to  poisoned  cows'  milk.  In  h:  -MI 
own  district  he  was  safe  in  affirming  that  from  100  to  150  infants  perished 
year  from  the  contaminations  of  milk.  The  infants  who  died  were  those  w 
were  artificially  fed ;  those  who  were  breast-fed  suniving  in  a  much  great<^-~J 
proportion.  That  important  fact  being  established  the  practical  question  aroii»-^ 
What  could  be  done  to  secure  a  milk  supply  pure  enough  to  be  used  with  safet^*^ 
for  infants  who  perforce  were  artificially  fed  ?  And  the  first  thing  to  be  settles- 
was  where  was  the  milk  contaminated?  He  was  of  opinion  that  the  mot^n 
important  contaminations  were  those  contracted  in  tlie  milk-shop  of  the  ret«l^-K 
and  in  the  home  of  the  consumer. 

Dm.  Edwahd  F.  Willoiguby  (London)  said  all  that  Koch  pn>ved  was  th»^-* 
bovine  tuberculosis  was  far  moi-e  virul(?ut  than  human  to  all  animals,  and  if  !& 
why  not  to  man  also.     No  certain  relation  existed  between  path  of  entry  anr^ 
localisation   of  inspection ;   gastric   secretion   kills  bacilli,  but   those   that  ari 
arrested  by  tonsils  infect  bronchial  glands  and  lungs.     What  was  the  vitality  c*i* 
milk  ?     With  the  brilliant  success  of  corporation  milk  and  other  sterilised  millr'-* 
were  they  certain  that  the  boiling  is  the  cause  of  failures  in  others.     Boiling  di  ^ 
not  act  on  casein,  and  was  whoUv  different  from  added  chemicals.   The  success  c?f 
the  Boston  experiment  with  dried  milk,  when  of  .^00  infants  in  the  hot  weatht*!* 
in  the  slums  none  dii'd  of  diarrhoea.      The  physical  character  of  the  casein* 
was   more   important   than  the   percentage   of  constituent.     Asses'   milk   was 
digested  by  feeblest  and  premature  infants  because  its   casein   resembled  the 
human,  not  the  ruminant,  though  in  its  great  deficiency  of  fat  it  would  appear 
unsuited.     But  a  standard  of  human  milk  was  unattainable.     Koch  showed  that 
fourteen   healthy   mothers   with    healthy    milk   showed  an  enormous   range  of 
compositicm,  and  suggested  that  there  was  a  relation  between  each  mother  and 
her  child,  and  one  might  add  as  many  children,  so  many  standard  milks. 

Lieut.- Col.  A.  M.  Davies  (London)  said  that  it  appeared  to  be  hardly 
possible  that  dried  milk  could  \w  re-transferred  into  what  can  b<»  called 
genuine  milk.  How  could  each  minute  globule  of  milk  fat  be  again  coated 
with  a  delicate  pellicle  of  albuminous  matter?  Undoubtedly  the  milk  fat  was 
there,  Imt  it  was  not  there  in  the  form  in  which  it  was  required  by  the  infant 
organism,  viz.,  a  very  fine  emulsicm,    Wiiat  he  found  on  microscopic  examination 
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was  that  there  was  a  mixture  of  oil  globules  and   water,   etc.,   but  not  the 
rerv  fine  emulsion  that  constitutes  genuine  milk. 


Db.  J.  M.  Fobtsscue-Brickdale  (Clifton)  said,  in  reply,  he  would  like  to 
point  out  that  sterilised  milk  powders  and  dried  or  condensed  milks  being  highly 
manipulated  articles  were  to  be  regarded  as  unsuitable  for  infants,  except  possibly 
for  a  month  or  so  during  very  hot  weather,  for  a  journey,  or  under  some  other 
exceptional  circumstances.  Moreover,  they  were  apt  to  be  deficient  in  fat,  to  form 
bad  emulsions,  and  unless  sent  in  sealed  packages  were  liable  to  contamination 
in  transit.  He  thought,  with  regard  to  intestinal  infection  of  children,  Dr. 
Willoughby  had  slightly  misunderstood  his  paper ;  a  reference  to  the  text  would 
show  that  he  did  not  think  poet  mortem  evidence  of  any  value  in  determining 
the  true  incidence  of  tuberculous  infection  by  milk.  With  regard  to  boiling,  it 
was  unwise  to  advocate  too  enthusiastically  a  system  which  mighr  prevent  proper 
meuttrefl  being  taken  to  insure  purity  at  the  fountain  head. 
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PBEVENTIVE     MEDICINE    AND    THE 

INDIVIDUAL. 

By    CHAHLES    J.    \VIIITBY,    M.D. 


ABSTRACT. 

THE  Public  Health  Service,  working  upon  the  general  environment, 
aims  at  preventing  the  disease  of  all,  while  the  private  practitioner, 
studying  constitutional  peculiarities,  endeavours  to  cure  the  maladies 
of  each.  A  closer  alliance  and  a  greater  unity  of  aim  as  regards  these 
two  branches  of  the  medical  profession  is  desirable.  There  is  a  per- 
sonal side  to  preventive  medicine  which  cannot  be  safely  ignored,  if  we 
are  to  succeed  in  our  aim  of  raising  the  general  health  and  efficiency  of 
the  nation  to  the  highest  possible  pitch.  The  most  pressing  problem  is 
that  of  our  infant  mortality,  nearly  treble  (pro  rat&)  that  of  the  com- 
munity as  a  whole,  and  constituting,  therefore,  a  disgrace  which  must  be 
removed.  We  have  as  yet  no  means  of  calculating  the  relative  part 
played  by  its  conjectured  causes.  We  want  to  know  not  merely  the  im- 
mediate cause  of  each  child's  death,  but  all  the  hereditary  and  environ- 
mental conditions  which  have  led  up  to  it.  Such  knowledge  is  already 
possessed  by  the  private  practitioner,  and  from  him  alone  it  can  and 
should  be  obtained.  When  such  a  man  dies,  the  fruits  of  his  knowledge 
and  experience  die  with  him  and  are  irreparably  lost.  Infant  mortality 
being  a  matter  of  urgent  public  concern,  the  investigation  of  its  precise 
causes  is  a  public  responsibility.  A  great  many  of  the  children  who  perish 
prematurely  ought  never  to  have  been  born,  but  at  present  we  cannot  say 
which,  and  have  not,  therefore,  earned  the  right  to  interfere.  What  are 
suitable  or  unsuitable  marriages  ?  Are  there  various  types  of  health,  some 
productive  of  good,  others  of  bad  results  in  marital  combination  T  Medi- 
cine is  or  should  be  a  branch  of  biology.  No  form  of  merely  voluntary 
investigation  will  prove  adequate  to  our  needs.  The  private  practitioner 
must  be  paid  to  collect  the  information  we  require,  so  that  we  may  learn 
the  conditions  of  success.  For  the  purposes  of  statistical  comparison 
we  must  know  the  conditions  under  which  every  child  is  bom  and  nar^ 
tured,  and  the  progress  made  by  it  during  the  danger  period ;  its  first  five 
years.  An  enquiry  form,  to  be  posted  up  at  stated  intervals  by  the  prac- 
titioner of  their  choice,  might  be  handed  to  the  parents  on  registration  of 
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the  birth.  The  age  and  constitution  of  the  parents,  their  general  circum- 
stances, the  condition  of  the  child  at  birth,  the  numl)er  and  health  of  their 
other  children,  and  the  proposed  method  of  nutrition,  would  be  first  ascer- 
tained. Future  entries  would  record  the  progress  made  by  the  child,  its 
ailments,  and  the  modifications  of  dietary.  Advice  would  be  given,  if 
required,  on  each  occasion.  The  appointment  of  district  medical  inform- 
ants would  not  suffice ;  it  is  essential  to  safe-guard  the  parental  right  of 
choice,  and  to  secure  the  intimate  knowledge  possessed  by  the  family 
doctor  alone.  A  reference  number  might  replace  the  name  of  the  child 
on  the  form,  and  dne  regard  to  secrecy  should  be  observed.  The  expense 
of  such  an  enquiry  would  be  compensated  by  a  speedy  reduction  in  infant 
mortality,  as  well  as  in  doctors'  bills.  The  science  of  heredity  would  be 
greatly  forwarded,  and  an  important  step  taken  towards  the  diversion  of 
the  medical  profession  into  the  channel  of  preventive  work.  We  should 
be  in  a  fair  way  to  improve  not  merely  the  acquired  but  the  inborn 
qualities  of  the  race. 

The  same  principles  are  capable  of  much  wider  application.  The 
increase  of  lunacy  may  be  due  either  to  social  and  economic  stress  or  to 
innate  degeneracy.  Asylum  statistics  cannot  solve  the  problem ;  we  need 
for  comparison  records  of  analogous  cases,  in  which  the  catastrophe  is 
escaped.  So  with  tuberculosis.  A  closer  study  of  its  hereditary  ele- 
ment or  premonitory  signs  might  enable  us  to  identify  and  fortify  in 
advance  its  probable  victims.  Against  alcoholism  we  shall  be  helpless  until 
the  disease  has  been  tracked  to  its  root  in  an  ill-developed  or  degenerate 
stock,  the  propagation  of  which  is  a  crime.  Syphilis  in  one  or  both  parents 
might,  if  its  effects  on  the  offspring  were  known,  justify  legislative 
restriction  of  matrimony.  In  all  such  matters  preventive  medicine  must 
rely  on  a  study  of  the  individual,  and  the  private  practitioner  is  entitled  to 
a  share  in  the  work. 

The  same  system  of  periodical  notification  suggested  for  infants, 
might,  at  longer  intervals,  be  extended  through  adult  life.  Every  member 
of  the  community  should  have  his  or  her  health-dossier.  The  money 
spent  on  this  would  prove  a  good  national  investment.  Precise  anthropo- 
metric methods  would  be  evolved,  and  we  should  ere  long  be  able  to 
indicate  the  natural  vocations  of  most  individuals.  The  compulsory 
notification  of  hereditarily- transmissible  diseases  or  defects  is  no  less 
justifiable  than  that  of  infective  fevers.  The  birth  of  the  unfit  cannot  be 
checked  until  its  inevitabiUty  under  given  conditions  can  be  fully  proved. 
We  are  very  far  as  yet  from  the  realisation  of  that  eugenic  religion  which 
haunts  the  dreams  of  the  twentieth-century  sociologist. 
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THE     STANDARD    OF    HOME    IjIPE 
AND    THE    INFANT    MORTALITY 

PROBLEM. 

By   Mise    MARION    FITZGERALD, 
Lady  Sanitary  Inspector^  Derby, 
(associate.) 


IT  must  be  the  opinion  of  everybody  engaged  in  work  connected  with  the 
infantile  mortality  problem,  that  that  problem  is  a  very  complex  one 
and  that  its  contributing  factors  are  very  far  from  being  completely 
understood.  However,  while  we  wait  for  fuller  light,  we  do  know  that 
feeding  has  a  very  considerable  influence,  and  that  the  hand-fed  child 
comes  out  badly  in  the  struggle  for  existence.  Moreover,  great  and 
amazing  is  the  ignorance  of  women  in  the  matter  of  child-rearing. 
Hence,  an  obvious  duty  devolving  upon  the  community  and  resulting  in 
the  work  undertaken  by  the  municipalities  in  the  direction  of  instructing 
the  mothers ;  and  while  their  appointed  officers  carry  out  this  task,  vast 
stores  of  information  may  be  incidentally  accumulated,  which  when  tabu- 
lated should  be  the  means  of  contributing  to  much  fuller  knowledge  on 
the  subject. 

There  are  several  lines  of  investigation  open  to  those  engaged  in  the 
routine  work  of  visiting  homes  after  registration  of  births.  Speaking 
generally,  I  should  say  that  they  are  of  a  sociological  rather  than  a 
purely  scientific  nature,  and  the  method  is  one  of  observation  rather  than 
research.  I  only  offer  details  of  one  line  of  investigation  which  is  directed 
towards  calculating  the  death-rates  of  infants,  and  the  incidence  iA  the 
causes  of  death,  according  to  the  claasijication  of  their  Jurnies ;  the  condition 
of  the  home  being  regarded  as  an  index  to  the  type  or  grade  of  the 
inhabitants.  This  classification  will  be  better  understood  if  I  explain  the 
circumstances  which  led  to  its  adoption  in  Derby. 

In  investigating  deaths  of  infants  from  summer  diarrhoea  it  was  ob- 
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served  how  neavy  was  the  incidence  upon  the  hetter-class  of  home,  and 
yet  at  the  same  time  there  were  a  considerable  number  of  hand-fed  or 
partially  hand-fed  infants  in  homes  of  varjring  degi*ees  of  dirt  and  disorder, 
kept  under  constant  supervision  and  visited  frequently,  chiefly  on  account 
of  the  slovenly  incapacity  of  their  mothers.  Deaths  from  diarrhoea  amongst 
these  infants,  who  were  obviously  exposed  to  great  danger,  were  by  no 
means  common. 

Looking  up  my  predecessor's  reports  on  diarrhoea  deaths  in  the  sum- 
mers of  1902  and  1903, 1  found  her  reports  to  be  in  agreement  with  my 
own,  so  that  idiosyncracy  of  observation  does  not  account  for  the  prepon- 
derance of  clean  homes  over  dirty  ones  in  this  investigation. 

Of  a  total  of  151  diarrhoea  deaths  investigated  in  the  summers  of  1902 
to  1905  incluaive,  108  occurred  in  clean  or  very  clean  homes;  34  oc- 
curred in  fairly  clean  homes ;  and  only  9  in  dirty  homes.     The  different 
kinds  of  sanitary  conveniences  do  not  seem  to  have  exercised  an  influence. 
Mrs.  Franks,  the  Chief  Lady  Sanitary  Inspector  for  SheflSeld,  has  very 
kindly  supplied  me  with  the  results  of  similar  investigations  made  in  Shef- 
field which  strikingly  confirm  my  own.    Mrs.  Franks  informs  me  that  of  a 
toUlof  778  deaths  of  infants  from  diarrhoea  occurring  in  Sheffield  in  1901 
not  one  occurred  in  the  insanitary  Crofts  area  subsequently  demolished. 
And  rf  these  778,  only  106  occurred  in  dirty  houses. 

It  seems  clear  that  so  far  as  the  incidence  of  summer  diarrhoea  upon 
tlie  different  classes  of  houses  is  concerned,  tht  the  unexpected  happ  ens; 
that  there  is  something  yet  to  be  explained,  and  the  question  arises,  what 
is  the  distribution  of  hand-fed  and  partially  hand-fed  infants  into  satisf ac- 
toiy  and  unsatisfactory  homes  ?  For  this  reason  it  was  decided  at  the 
b^inning  of  this  present  year  to  adopt  a  classification  of  the  homes  in 
reporting  upon  visits  made  after  the  registration  of  births.  The  card- 
index  system  makes  it  possible  to  keep  several  distinct  lines  of  investigation 
g(Hng  at  one  time,  and  to  compile  the  results  with  a  minimum  of  trouble. 
Extracting  information  of  this  kind,  involving  very  large  numbers,  from 
an  ordinary  register  is  a  long  and  tedious  task. 

Each  infant  has  a  card  to  itself  recording  its  name,  address,  date  of 

hirth  and  condition,  and,  should  it  die,  its  death.     The  mode  of  feeding  is 

indicated  by  the  colour  of  the  card :  there  is  a  range  of  six  colours.     Such 

hck»  aa  whether  the  infant  is  a  first-bom  child  or  not ;  if  its  mother  goes 

out  to  w<Hrk,  either  regularly  to  a  factory  or  occasionally  to  do  a  day*s 

washing  or  charing,  are  not^d.     In  addition  to  this  information,  a  mark  is 

pat  upon  each  card  denoting  the  class  of  home.     We  have  adopted  the 

very  simple  device  of  cutting  off  the  comers  to  indicate  the  class,  such  a 
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method  rendering  sorting  and  compiling  very  easy.     The  division  is  into 
three  classes.    In  the  first,  the  habits  of  the  people  are  degraded,  cleanli^ 
ness  and  decency  are  lacking^  and  the  houses  are  structurally  defectiv 
dirty,  ill-ventilated  or  overcrowded.     In  the  second,  the  conditions 
still   unsatisfactory,   although   not   to   so   great   a   degree ;    and   hou&^^ 
structurally  capable  of  being  made  into  decent  homes  are  debased  by  tl:ie 
negligence  and  incapacity  of  the  women.     This  class  occupies  a  middle- 
way  between  sheer  degradation  and  the  minimum  of  a  decent  standard   of 
living.     The  influence  of  alcohol  is  certainly  implicated  in  the  first  clciss 
and  most  probably  in  the  second  also,  but  it  is  not  easy  to  estimate   its 
extent.      The  third  class  exhibits  signs  of  good  housewifery,  cleanliness 
and  love  of  order ;  the  dwellings  are  structurally  satisfactory  or  are  m&de 
the  best  of  by  the  ingenuity,  industry  and  perseverance  of  the  tenant.    -All 
above  this  minimum  are  included  in  class  3.    If  a  further  class  were  m&cie 
it  could  only  be  based  on  a  greater  margin  of  comfort,  which  is  departing 
somewhat  from  the  original  plan. 

It  is  obvious  that  a  classification  of  this  kind  presents  some  difficulties. 
The  divisions  must  be  fairly  broad,  for  matters  pertaining  to  human  life 
are  very  difficult  to  pigeon-hole.     At  the  same  time  they  must  be  definite 
enough  to  admit  of  agreement  on  the  part  of  different  workers.     The 
classification  is  the  result  of  a  personal  estimate  of  each  home.     It  does 
not    depend   primarily   upon   locality,   size   of   house,  occupation  of  the 
husband,   or  family   income,  so  much   as   u}>on   evidence   of   habits  of 
sobriety  and  industry,  and  the  judicious  use  of   the  money  earned.    It 
has  this  advantage,  that  being  based  upon  observation,  it  can  be  pursaed 
without  categorical  questioning,  a  mode  of  procedure  to  be  avoided  as 
far  as  possible.    For  investigations  in  infant  mortality,  I  think  this  method 
has  a  sounder  basis  than  one  having  reference  to  the  poverty  line.    It 
implies  both  considerations  of  hygiene  and  of  character.     What  is  sought 
is  some  index  to  the  grades  of  the  people,  and  from  that  basis  to  calculate 
the  infant  death-rate  in  each  grade,  and  in  addition,  the  incidence  of  the 
causes  of  death  according  to  each  grade.    A  good  deal  has  been  said  about 
diarrhoea,  but  that  is  merely  on  account  of  the  apparent  anomaly  in  that 
direction  having  suggested  the  idea  of  a  classification.     There  are  those 
other  causes  which  bulk  so  largely  in  the  infant  mortality  rate,  debility 
and  prematurity.     It  would  be  interesting  to  know  in  which  of  these 
strata  of  human  society  are  bom  those  children  whose  lives  flicker  out 
witliin  a  few  days  of  birth. 

It  is  not  claimed  that  the  scheme  has  yet  passed  beyond  the  expert 
mental  stage.     Probably  it  will  have  to  be  subjected  to  modification  or 
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oJargement.  But  I  think  the  reasons  set  forth  for  undertaking  it  indi- 
cate that  in  this  direction  there  is  a  field  for  profitable  observation, 
although  it  will  be  merely  supplementary  to  the  more  purely  scientific 
lines  of  investigation. 


Snt  Chables  Camebon  (Dublin)  said  that  the  paper  was  most  interesting. 
He  would  ask  Miss  Fitzgerald  a  question.  She  said  that  of  151  cases  of  infan- 
tile diarrhoaa,  108  occurred  in  clean  or  very  clean  houses,  34  in  fairly  clean,  and 
9  m  dirty  houses.  This  would  appear  to  shew  that  the  cleaner  the  house  the 
more  likely  diarrhoea  to  occur  in  it.  This  paradox  perhaps  might  be  explained 
bj  there  being  a  very  small  percentage  of  the  total  houses  in  the  dirty  class.  It 
woold  be  desirable  for  the  Eegistrar  General  of  England  to  do  as  the  Eegistrar 
General  of  Ireland  did :  give  the  occupations  of  the  decedents.  In  Dublin  there 
vag  an  extremely  small  infantile  mortaUty  amongst  the  groups  of  the  indepen- 
dent classes  and  the  professional  classes,  while  amongst  the  general  service 
classes  and  labourers  the  mortality  was  more  than  200  deaths  per  1000  births. 
As  regards  hand-fed  children,  he  might  reply  that  ladies  now  chiefly  nursed 
their  infants  vicariously,  which  proved  that  when  hand  feeding  was  properly 
conducted  it  was  by  no  means  so  bad  as  it  was  believed  to  be.  He  had  seven 
children  who  were  all  hand-fed,  and  were  stout,  hearty,  and  fat. 

Dr.  J.  M.  Fobtescue-Bbickdale  (Bristol)  said  he  should  Uke  to  know  how 
ir  the  following  factors  could  be  considered  as  contributing  to  the  fact  reported 
by  Miss  Fitzgerald:  (1)  incidence  of  artificial  feeding  in  both  classes,  especially 
with  regard  to  patent  foods ;  (2)  occurrence  of  predisposing  marasmus ; 
(3)  season  of  birth,  as  affecting  age  of  child  when  exposed  to  zymotic  enteritis. 
His  experience  at  the  out-patient  department  of  the  Children's  Hospital  made 
him  think  marasmus  and  hand  feeding  very  common  among  well-to-do  artizans. 

Dr.  W.  H.  Stmoits  (Bath)  said  since  the  introduction  of  the  Midwives  Act 

every  inspector  under  the  Act  had  had  it  in  his  power  to  get  information  of  births 

within  twenty-four  hours  without  fee  and  without  injustice.     In  Bath  they 

supplied  the  midwives  with  cards  bearing  all  the  particulars  required  by  rules  of 

the  Central  Midwives'  Board,  and  they  were  asked  to  fill  in  those  particulars 

(except  as  regards  the  condition  at  end  of  ten  days)  and  send  in  the  stamped 

addressed  envelopes  as  soon  as  possible.     The  sub-registrars  were  also  supphed 

with  cards,  and  he  got  a  daily  return  of  deaths  and  births  from  them,  the  cards 

being  the  official  copy  of  certificates.     Cards  should  be  of  different  colour  for 

different  districts  rather  than  for  different  diseases,  as  then  they  are  filed  out 

automatically  in  districts.    An  inquiry  should  be  held  concerning  the  deaths  of 
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all  children  under  one  year  of  age ;   persons  could  generally  be  made  ashamed  of 
an  infant  dying. 

Db.  D.  S.  Dayibs  (Bristol)  said  a  speaker  suggested  that  the  explanatioa 
was  possibly  in  part  that  the  very  poor  were  more  motherly,  i.e.,  devoted  more 
intimate  attention  to  their  infants  than  those  in  a  somewhat  better  position - 
The  importance  of  the  work  that  could  be,  and  had  been,  done  by  the  employment; 
of  lady  inspectors  in  many  towns  was  emphasised,  and  the  speaker  regretted  that^ 
Bristol  had  not  yet  seen  its  way  to  appoint  them  ;  but  stated  that  public  opinion, 
was  changing,  and  there  was  a  possibility  of  obtaining  their  valuable  assistance 
in  the  near  future  in  the  class  of  work  for  which  they  were  especially  suitable  ^ 
supervision  of  female  labour  in  factories,  of  feeding  of  infants,  etc. 

Mbs.  G£BTBUi)£  Fbanks  (Sheffield)  said  she  endorsed  what  Miss  FitzgeraldL 
had  said    in    her   paper  re  the   deaths   from  summer  diarrhoaa  in   Sheffield. 
during  1901.     Out  of  778  deaths  visited,  643  occurred  under  one  year  of  age, 
162  were  first  children,  and  only  106  occurred  in  dirty  houses.     The  industries 
of  Sheffield  being  heavy  do  not  lend  themselves  to  women  laboui:,  because  only 
62  of  these  children  were  put  out  to  nurse.     She  must  say  that  a  larger  propor- 
tion  of  the  children  in  the   better  homes  were   hand-fed,  but  as   reasonable 
precautions  were  taken  in  these  homes,  it  should  in  some  measure  counteract  the 
disadvantage  of  hand  feeding.     Her  experience  as  inspector  of  midwives  had 
led  her  to  the  belief  that  many  of   the   children   were  tampered   with  both 
before  and  also  at  the  time  of  their  birth.     This  reduced  their  vitality  and 
made  them  more  susceptible  to  anything  that  presented  itself. 

Db.  S.  G.  Moobb  (Huddersfield)  pointed  out  that  the  general  practitioner 
might  at  least  in  one  direction  help  preventive  medicine  very  usefully.    He  might 
reahse  that  the  newly  born  infant  is  very  susceptible  to  adverse  influences,  and  he 
might  dispel  some  of  the  ignorance  which  at  present  exists  among  mothers.   When 
the  speaker  first  examined  infant  mortality  systematically  some  years  ago,  he  con- 
sidered it  worth  while  to  find  out  the  mortality  among  newly  bom  lower  animals, 
for  the  purpose  of  comparing  this  with  the  human  rate.     Though  among  animals 
<if  considerable  commercial  value,  the  mortality  of  the  newly  bom  is  very  small, 
e,g.^  YBTy  few  pedigree  racehorse  foals  die,  still  the  deaths  are  commonly  very 
numerous  among  the  newly  born  lower  animals,  pointing  to  the  fact  that  all  very 
young  li\Tng  things  are  very  susceptible  to  adverse  external  influences.      It 
would  therefore  be  a  good  thing  if  the  practitioner  would,  as  well  as  seeing 
that  the  mother  had  recovered  from  the  confinement,  extend  his  attention  to  the 
infant,  and  attempt  to  secure  for  it  a  good  start  in  Kfe. 

Miss  Fitzgebald  (Derby)  said,  in  reply,  that  the  apparent  anomaly  was 
ct>inpletely  accounted  for  by  the  greater  number  of  hand-fed  children  in  the 
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better  class  of  home.  It  was  pointed  out  that  the  question  was  practically 
concerned  with  hand-fed  children  only,  and  that  the  object  of  seeking  to 
ascertain  the  distribution  of  hand-fed  or  partially  liand-fed  children  into  .satis- 
factory and  unsatisfactory  homes  was  to  ascertain  if  the  incidence  of  epidemic 
diairhoBa  was  actualhj  and  not  apparently  higher  in  the  better  class  of  home, 
and  whether  the  slum  child  did  manifest  a  higher  degree  of  resistance  to  this 
particular  disease  than  the  more  delicately  nurtured  child.  If  the  slum  children 
were  nomerically  less,  their  points  of  exposure  to  danger  in  this  particular 
respect  were  ten  times  greater;  the  mothers  of  the  lowest  class  bought  milk 
of  worse  quality,  stored  it  more  imperfectly,  and  more  frequently  mixed  it 
with  cheap  pernicious  patent  foods  than  did  the  mothers  of  the  more  respect- 
able class.  In  reply  to  Dr.  Moore,  she  said  that  vast  stores  of  information  as 
to  the  causes  of  death  did  of  course  exist  in  every  Public  Health  Department, 
but  she  believed  that  no  attempt  had  yet  been  made  to  classify  infant  mor- 
tality on  a  sociological  basis.  The  object  of  such  a  classification  of  infant  life 
was  to  determine  the  death-rato  in  each  grade  and  the  incidence  of  the  causes  of 
death  (supposing  any  marked  difference  to  emerge)  according  to  each  grade. 
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PREVENTION    OF    TUBEBCULOSIS 

A    NEW    MTLK    SUPPLY. 
By    M:rs.     C.    BLAMiBH- JACKS  ON. 

(associate.) 


ABSTRACT. 

IT  has  been  established  that  though,  in  many  cases  of  infantile  mortaUty, 
deaths  are  due  to  inherent  diseases  inherited  from  such  causes  as  the 
intemperance  and  immorality  of  the  parents,  defective  feeding  is  respon- 
sible for  no  less  than  50  to  60  per  cent.  In  every  hundred  children  who 
die  before  they  attain  the  age  of  twelve  months,  more  than  one  half  could 
be  saved  if  proper  means  were  employed.  Only  35  per  cent,  of  mothers 
are  able  to  nurse  their  infants,  therefore  mixed  and  artificial  foods  are 
necessary,  and  it  is  here  that  we  encounter  the  great  stumbling-block  in 
the  rearing  of  infants. 

Sterilised  milk  and  patent  foods,  according  to  some  of  our  best  phy- 
sicians, are  not  to  be  relied  upon.  If  we  analyse  human  milk,  we  find 
the  chemical  composition  vastly  different  from  cow's  milk;  and  this 
explains  the  difficulties  in  rearing  infants  on  cow's  milk.  Chemists  and 
scientists  have  tried  to  alt^r  cow's  milk,  and  have  invented  patent  foods 
which  they  thought  would  be  similar  to  human  milk.  This  has,  however, 
proved  in  many  cases  a  failure,  for  this  reason,  that  the  milk  which  nature 
provides  for  the  new-born  babe  is  not  only  composed  of  certain  chemical 
elements  necessarj'  to  its  nutrition,  but  it  contains  as  well  a  living  ferment 
which  effectively  augments  the  assimilative  properties.  It  is  this  ferment 
which  human  science  cannot  at  present  create  artificially. 

The  question  resolves  itself  into  the  following: — to  produce  a  milk 
resembling  in  chemical  composition  and  physiological  properties  that 
which  a  babe  imbibes  at  its  mother's  breast,  it  must  be  a  complete  food 
given  at  human  temperature  and  containing  those  principles  necessary  to 
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its  assimilation  by  the  infant,  and  adapted  to  the  delicate  health  of  such 
as  can  only  live  on  milk. 

Cow's  milky  with  its  innnmerable  dangers  of  tuberculosis,  diphtheria, 
typhoid,  and  other  fevers,  is  certainly  not  to  be  recommended.  Every- 
one knows  the  danger  of  consuming  cow's  milk  before  it  has  been  steri- 
lised by  boiling ;  but  then,  and  this  is  the  crucial  point,  is  it  the  complete 
food,  living  and  vivifying,  which  is  necessary  for  our  infants  when  they 
cannot  get  milk  from  their  mother's  breast. 

Cooking  at  high  temperature  destroys  the  pathogenic  micro-organisms, 
bat  it  leaves  the  toxins  which  they  created,  and  it  eliminates  the  ferment 
necessary  to  digestion,  besides  transforming  into  an  insoluble  matter  the 
phosphatic  salts  contained  in  the  milk.     We  can  all  imagine  the  modifica- 
tions brought  about  by  cooking  in  the  properties  of  an  article  of  food,  and 
compare  the  difference  in  taste,  flavour  and  digestibility  when  raw  (such 
as  eggs,  fruit,  meat,  etc.),  and  when  they  have  been  submitted  to  the 
action  of  heat.    Cow's  milk  after  it  has  been  cooked  has  lost  its  hygienic 
properties,  and  is  not  fit  food  for  infants. 

Twenty-five  years  ago  the  Sociiti  Nationale  d'Hygifene  in  France 
found  in  goat's  milk  the  ideal  food  for  infants,  and  has  worked  ever  since 
to  educate  the  people  to  the  advantages  offered  by  this  little  animal  so 
despised  by  the  general  public.  Without  going  into  the  history  of  goats 
from  the  time  when  they  were  worshipped  by  ancient  Greeks  and  given  a 
place  in  mythology,  we  find  that  in  the  last  twenty-five  years  most  of  the 
eminent  physicians  on  the  continent  have  united  their  efforts  to  improve 
the  status  of  the  goats,  and  lastly,  the  Paris  Academic  de  Midecine  at  its 
meeting  of  April  22nd,  1902,  passed  a  resolution  advising  the  creation  of 
goateries  in  all  French  towns  where  pure  and  fresh  milk  could  be  had  at 
•11  times.  To  give  the  qualities  of  goat's  milk  and  the  medical  possibilities 
of  this  natural  food  would  require  a  big  volume.  It  will  suffice  to  mention 
that  goat's  milk  is  absolutely  free  from  tuberculosis,  and  is  the  only  milk 
which  contains  the  same  living  soluble  ferments  as  human  milk,  some  of 
which  are  capable  of  transforming  fats  into  fatty  acids  and  glycerine,  and 
others  starch  into  sugar,  qualities  priceless  in  the  feeding  of  infants. 

The  many  goateries  established  by  the  French  Government  have  also 
proved  that  infantile  enferitis  is  ahnost  unknown  where  children  are  fed 
entirely  on  goat's  milk,  and  in  the  south  of  Europe  where  the  milk  is 
supplied  only  by  goats,  tuberculosis  and  enteritis  are  extremely  rare. 

The  price  of  a  goat  is  within  the  means  of  every  cottager,  the  food  is 
a  question  of  about  2d.  a  day,  and  this  accommodating  little  animal  can 
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even  live  and  prosper  in  the  back  yards  of  the  town.    This  question  is  we 
worth  the  attention  of  all  those  interested  in  infantile  mortality. 


Per  IflOO  Grammes. 
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[The  Proceedings  of  the  Congress  will  be  contimied  on  page  44^0 
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Lecturer  and  Examiner  in  Sanitary  Science^  Cambridge  University^ 
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IN  considering  the  action  of  sea-water  on  the  decomposition  of  sewage, 
it  may  be  of  some  importance  to  ascertain  the  influence  of  tibe 
principal  saline  constituents,  and  how  far  this  influence  is  exerted,  not 
only  by  the  separate  salts,  but  also  by  the  3ea-water  when  it  is  sterilised 
and  when  it  is  unsterilised.  The  aim  of  .the  following  experiments  is  to 
show  how  far  the  salts  dissolved  in  sea-water  affect  the  decomposition  into 
simpler  forms  of  the  highly  complex  constituents  of  sewage,  and  particu- 
larly with  regard  to  the  production  of  nitrates  as  a  final  product.  The 
«m  of  any  efficient  system  of  sewage  disposal  is  to  break  down  as  rapidly 
as  possible  the  various  complex  compounds,  so  as  to  produce  finally  an 
innocuous  non-«nelling  effluent  whose  possibilities  of  future  nuisance  are 
reduced  to  a  minimum.  The  decrease  in  the  amount  of  the  free  and 
albuminoid  ammonias,  and  the  increase  in  the  amount  of  nitrogen  as 
nitratesy  are  usually  considered  to  be  measures  of  the  purification ;  and 
the  followii^  experiments  describe  the  results  obtained  in  these  three 
directions  when  sewage  is  incubated  with  several  of  the  principal  saline 
constituents  of  sea-water,  and  with  sea-water  itself  both  sterilised  and 
unsterilised. 

Dr.  Adeney's  and  Dr.  Letts'  investigations  on  sea-water  and  sewage 
aa  reported  in  the  evidence  of  the  Royal  Commission  on  Sewage  Disposal, 
Vol.  2,  did  not  attack  the  problem  in  the  manner  to  be  described,  and  we 
point  out  later  several  ways  in  which  our  methods  differed  from  theirs. 

As  is  well  known,  the  chloride  of  sodium  greatly  preponderates  over 
all  other  salts  present  in  sea^water ;  and  it  is  estimated  to  be  present  in 
the  proportion  of  28  parts  per  1,000  in  a  sample  of  water  taken  from  the 
British  Channel    The  chloride  and  the  sulphate  of  magnesium  also  occur 
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in  considerable  quantities,  being  estimated  at  3*6  and  2*3  parts  per  1,000 
respectively.  Amongst  other  salts  present  in  smaller  proportion  the 
chloride  of  potassium  and  the  sulphate  and  carbonate  of  calcium  may  be 
mentioned,  and  this  research  will  be  extended  to  them  at  a  later  date. 

For  the  purpose  of  this  investigation  the  experiments  were  confined  to 
the  action  of  solutions  of  NaCl,  MgS04,  *^^  MgClg. 

An  analysis  of  sea-water  from  the  British  Channel  is  given  below. 
There  are  variations  between  such  a  sample  and  one  taken  from  the  Irish 
Sea  or  the  North  Sea ;  but  as  some  standard  is  necessary  for  making  the 
laboratory  solutions,  this  analysis  was  adopted  from  which  to  make  up  the 
solutions  of  the  three  salts. 

Sea-Water  of  British  Channel. 

NaCl 28-00  parts  per  1,000. 

MgSO^...     2-30  „ 

MgClg    ...     3-60 

MgBr.^  ...       -03 

CaSO^  ...     1-30 

CaCOg  ...       -03  „        „ 

KCl    -74  „        „ 

Water    ...      964  „ 

Iodides    . . .      Traces. 

It  is  of  some  importance  to  notice  that  in  the  Irish  Sea  the  amount  of 

Mg(N03)2  is  given  by  Thorp  and  Morton  {Jahresb.fur  Chimie^  1870,  p. 

1380)  as  -002  parts  1,000.     If  the  N  is  calculated  from  this,  it  will  be 

seen  how  excessively  small  it  is,  being  less  than  0*04  parts  per  100,000. 

It  is  difficult  to  conceive  that  this  represents  the  final  product  of  the 

nitrification  of  the  nitrogenous  compounds  which  must  have  been  poured 

into  the  sea,  in  addition  to  the  decomposition  products  of  dead  organisms. 

It  seems  to  show  that  the  ultimate  nitrification  to  nitrates  is  seriously 

hindered,  and  the  following  experiments  prove  that  such  hindrance  takes 

place  when  the  various  saline  constituents  of  sea-water  are  incubated  with 

sewage. 

Method  of  Experiment. 

In  the  course  of  the  following  experiments,  laboratory  solutions  of  the 
NaCl,  MgS04,  and  MgClg  respectively  were  made  up  with  distilled 
water  of  such  strengths  as  to  be  equivalent  to  that  of  the  corresponding 
salts  found  in  the  above  sea-water. 

Thus  28  grams  of  chemically  pure  sodium  chloride  were  dissolyed  in 
distilled  water  and  the  solution  made  up  to  a  litre.  The  MgSO^  (2*3 
grams  per  litre)  and  MgCl^  (3*6  grams  per  litre)  were  made  up  similarly. 
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In  the  case  of  a  salt  like  MgS04  it  was,  of  course,  necessary  to  allow  for 
the  water  of  crystallization  (MgSO^THgO)  in  weighing  out  the  required 
quantity.  The  MgClj  was  carefully  dried  in  a  dessicator  for  some  days 
before  being  weighed,  as  the  salt  is  very  deliquescent. 

A  sewage  was  analysed  for  the  amounts  of  the  free  and  albuminoid 

ammonias,  and  nitrates  and  nitrites  already  present,  and  it  was  then  treated 

with  the  individual  solutions  of  the  salts  so  that  each  solution  contained 

1  per  cent,  of  the  sewage.    One  litre  of  this  1  per  cent,  solution  of  sewage 

in  each  saline  solution  was  placed  in  a  Winchester  quart  bottle.     It  was 

well  shaken  to  insure  thorough  aeration  of  the  contents. 

During  the  incubation  of  the  1  per  cent,  sewage  the  Winchester  quart 
bottles  were  kept  at  a  imiform  temperature  of  16°  C.  The  neck  of  each 
bottle  was  loosely  closed  by  a  plug  of  cotton  wool,  and  the  bottle  and  its 
contents  were  shaken  from  time  to  time. 

As  regards  the  amount  of  oxygen  absorbed  from  a  known  strength  of 
a  solution  of  potassium  permanganate,  it  was  attempted  at  first  to  use 
Tidy's  process,  but  there  appeared  to  be  some  doubt  as  to  how  far  this 
method  could  be  relied  upon  in  these  experiments.  The  potassium  per- 
manganate might  act  not  only  on  the  organic  matter,  but  also  upon  the 
chlorides  dissolved  in  the  water ;  and  if  there  is  any  action,  which  has  not 
been  disproved,  the  figure  obtained  would  not  indicate  the  oxidation  of  the 
organic  matter  only,  but  also  a  proportion  of  the  dissolved  chlorides. 
Therefore  it  was  decided  to  neglect  Tidy's  method,  and  to  rely  on  the 
figures  obtained  from  the  free  and  albimiinoid  ammonias  and  of  the 
nitrites  and  nitrates  as  representative  of  the  changes  occurring  in  the 
sewage. 

The  two  ammonias  were  estimated  by  Wanklyn's  method,  and  nitrites 
by  the  meta-phenylene-diamine  method. 

With  regard  to  nitrates,  three  several  methods  were  tried  in  order  to 
see  which  gave  the  most  satisfactory  results.  It  is  obviously  of  great 
importance  to  apply  the  most  exact  method  in  determining  small  quantities 
of  nitrates. 

1.  The  zinc-copper  couple  was  tried  in  the  usual  way,  but  it  was 

found  to  be  uncertain  and  unsatisfactory.     It  appeared  as  if  this  couple 

acted  not  only  in  the  reduction  of  nitrates  to  free  ammonia,  but  also  upon 

the  albuminoids ;  for,  on  distilling  the  diluted  and  reduced  solution,  the 

boiling  was  continued  until  only  a  few  cc.  were  left  in  the  retort  and  the 

free  anunonia  was  still  coming  over.     There  seems  to  be  no  doubt  that  in 

such  a  rich  solution  the  zinc-copper  system  does  not  confine  its  action  to 

the  redaction  of  nitrates  to  ammonia,  but  that  it  also  breaks  down  the 
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albuminoids  to  simpler  forms,  and  that  free  ammonia  is  one  of  the3i 
products.  The  final  result  is  that  what  should  be  considered  ammoni; 
derived  from  the  reduction  of  nitrates  is  also  ammonia  produced  from  tli 
decomposition  of  complex  albuminoid  compounds,  and  the  figure  obtain.^ 
for  nitrates  is  correspondingly  high.  We  consider  that  the  method  i 
inexact  because  of  this,  and  it  was  discarded. 

2.  With   regard   to   the    phenol    sulphuric    acid    method,    a   kno^^r 
strength  ('Oo  parts  of  N  per  100,000)  of  KNO3  solution  was  added  to 
definite  volume  of  sea-water.     This  was  allowed  to  stand  for  twenty-f on 
hours  and  also  forty-eight  hours,  and  then  its  presence  determined  in  tJi* 
usual  way  by  phenol  sulphuric  acid.     We  could  not  detect  this  quantity; 
and  there  may  be  two  reasons  to  explain  it.     Either  the  action  of  the  add 
is  affected  by  the  presence  of  the  salts  in  solution,  or  the  KNO3  is  raecJ 
up  in  oxidising  the  dissolved  organic  matter  in  the  sea  water.     Beside^ 
that,  the  charring  of  the  organic  matter  by  the  sulphuric  acid  interferes 
with  the  production  of  a  well-marked  yellow  solution  of  the  dissolved 
picrate. 

Another  strength  of  KNO3  solution  was  also  added  to  a  known 
volume  of  sea  water.  This  KNO^  solution  represented  one  part  of  N 
per  100,000,  and  it  was  allowed  to  stand  for  twenty-four  hours  and  for  a 
month.  The  KNO3  was  determined  after  these  two  periods  and  could  be 
detected,  except  that  great  accuracy  in  determining  the  exact  amount  was 
difficult,  because  of  the  sulphuric  acid  charring  the  organic  matter  and 
the  consequent  mixing  of  the  yellow  colour  of  the  picrate  with  a  brown 
tinge.  But  there  appeared  to  be  a  definite  decrease  in  the  amount  of 
nitrate.  It  was  therefore  concluded  that  this  method  could  not  he  used 
for  the  determination  of  small  quantities  of  nitrates ;  for  by  it  we  could 
not  detect  tlie  presence  of  0*05  parts  of  nitrogen  as  nitrate  in  a  solution 
of  sea  water. 

3.  Finally  the  indigo  method  was  investigated,  and  its  limitations 
with  weak  solutions.  We  found  we  could  detect  nitrogen  as  nitrates 
added  to  sea  water  in  strengths  not  less  than  '005  parts  per  100,000 
so  that  in  our  experiments  the  value  of  the  nitrates  was  estimated  withir 
these  limits;  that  is  to  say,  if  there  was  nitrogen  as  nitrates  presem 
in  the  incubated  sea  water,  they  must  have  been  in  less  quantity  thai 
•005  parts  per  100,000.  We  found  that  we  could  easily  estimate  nitroffei 
as  nitrates  ichen  in  solution  in  sea  water  in  the  proportion  of  *006  parts  pe 
lOOftOOj  but  tlie  results  were  unsatisfactory  with  any  proportion  below  Mi 
This  method  was  chosen,  as  it  seemed  to  give  more  satisfactory  results  h 
determining  small  quantities  of  nitrates.     As  is  well  known,  its  principl 
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is  based  upon  the  direct  oxidation  of  the  indigo  by  such  oxidising  agents 
as  nitrates. 

The  sewage  samples  were  collected  at  the  sewage  farm  at  Cambridge 
from  the  settling  tank  near  the  outfall  sewer,  and  nearly  always  about 
3  p.m.  in  the  afternoon.  As  the  Cambridge  sewage  is  a  domestic  one, 
i.iid  trade  effluents  do  not  enter  into  its  composition,  it  is  a  remarkable 
Fact  that  all  the  collected  samples  showed  very  high  free  and  albuminoid 
ammionias,  and  almost  an  absence  of  nitrates. 

Before  proceeding  to  describe  the  experiments,  it  may  be  advisable 

to  indicate  the  points  in  which  the  methods  of  these  investigations  differ 

from  those  of  Dr.  Letts^  as  reported  in  the  Koyal  Commission  on  Sewage 

T>isposal.    The  samples  of  sewage  used  by  Dr.  Letts  in  his  experiments 

were  weak  as  regards  the  ammonia  figures,  and  in  addition  to  this  they 

were  filtered  before  they  were  incubated  in  the  1  per  cent,  solutions.     The 

sewage  in  these  experiments  was  far  stronger  in  free   and   albuminoid 

ammonias,  and,  though  well  mixed,  it  was  not  filtered,  as  it  was  desired  to 

imitate  as  far  as  possible  the  natural  course  of  events  when  sewage  is 

turned  into  the  sea  or  a  tidal  estuary. 

As  regards  the  important  question  of  the  ultimate  nitrification,  it  is 
concluded  in  Dr.  Letts'  paper  that  the  nitrifying  organisms  can  exist  and 
cany  on  their  work  in  sea- water ;  but  that  it  is  remarkable  that  such  a 
large  proportion  of  free  ammonia  remained  unnitrified  after  eleven 
months.  In  the  later  experiments  it  is  admitted  that  the  nitrates  present 
at  the  commencement  of  an  incubation  of  1  per  cent,  sewage  with  sea- 
water,  after  a  lapse  of  twenty-one  months  have  entirely  disappeared,  or 
as  it  is  stated  in  the  evidence,  "  complete  denitrification  had  occurred  " 
(p.  481).  On  the  other  hand,  if  any  nitrate  was  produced,  may  it  not 
bave  been  used  up  in  oxidising  the  organic  matter  in  solution  ?  It  will  be 
shown  in  these  experiments  that  the  salts  in  solution  in  sea-water  appar- 
ently affect  the  nitrifying  organisms,  for  neither  nitrates  nor  nitrites  are 
prodnced  at  any  stage  of  the  incubations. 

Experiments. 

In  the  first  series  (Experiments  L,  II.,  III.,  IV.,  V.,  and  VI.)  solutions 

rf  the  three  salts  before  mentioned  were  respectively  incubated  with  1  per 

cent,  of  Cambridge  sewage.     The  two  ammonias,  nitrates  and  nitrites, 

were  estimated  at  the  end  of  24  houi's,  48  hours,  and  1 7  days  respectively ; 

and  the  results  of  the  analyses  showed  (1)  that  in  each  salt  solution  the 

total  amount  of  the  two  ammonias  was  more  than  trebled  in  48  hours,  and 

afterwards  there  was  a  very  slow  production,  even  after  14  days*  incu- 

TOL.  XXni.      NO.  8.  FF 


Albuminoid 
NH3. 

Total  NHs. 

Nitrates  and 
Nitrites. 

0-136 

0-446 

Trace. 

0-660 

1-520 

Absent. 

0-500 

1-400 

do. 

0-460 

1-600 

do. 
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bation ;  (2)  that  the  NaCI  solution  appeared  to  assist  in  the  production  of 
a  larger  proportionate  rise  in  the  albuminoid  than  in  the  free  ammonia ; 

(3)  the  largest  total  effect  appeared  to  be  produced  by  the  MgClg  solution, 
but  the  differences  were  not  sufficiently  marked  to  draw  definite  inferences; 

(4)  the  stronger  NaCl  solution  appeared  to  have  the  same  influence  as 
the  weaker  MgSO^  solution ;  (5)  the  formation  of  nitrates  and  nitrites 
appeared  to  be  entirely  checked ;  and  that  there  was  an  actual  disappear- 
ance of  small  traces  of  tliese  two  bodies  in  one  or  two  sewage  samples. 
The  following  table  gives  the  results  of  Experiment  V.  as  representative 
of  the  others.     The  results  are  in  parts  per  100,000 ;  48  hours'  incubation. 

Solutions.  Free  NH,. 

Original  Sewage  0-31 

NaCl  solution  ...  0-76 

MgSO^     „       ...  0-90 

MgCl,       „       ...  1-14 

And  in  the  following  table  are  the  results  of  the  incubation  of  the  NaCl 
solution  (Experiment  III.)>  ii^  parts  per  100,000,  and  extending  over  15 
days. 

Time. 

Commencement 
2  days  

M.\f  f,  ...  ... 

In  another  series  of  experiments  (Experiments  VII.  and  VIII.)  a  1  % 
solution  of  sewage  was  incubated  with  a  mixture  of  the  three  salts ;  and 
analyses  made  after  1  day,  2  days,  3  days,  5  days,  and  8  weeks.  The 
results  showed  (1)  that  the  total  ammonia  continued  to  rise  until  the  third 
day,  when  it  was  four  times  greater  than  at  the  beginning,  and  after 
that,  there  was  a  gradual  fall,  and  (2)  that  there  was  no  appearance  of 
nitrates  or  nitrites.     The  following  table  gives  the  results  of  Experiment 

VIII.  in  parts  for  100,000  :— 

Albuminoid        t^^oI  vij  Nitrates  and 

NH3.  lotaixMi,.  Nitrites, 

0-078  0-424  Absent, 

0-550  1-530  do. 

0-650  1-750  do. 

0-650  1-780  do. 

0-630  1-590  do. 

0-360  1-310  do. 


Free 

Albuminoid 
NH3. 

Total 
JJH,. 

0-36 

0-09 

0-45 

1-30 

0-58 

1-88 

1-00 

0-28 

1-28 

0-90 

0-30 

1-20 

Nitrates. 

Nitrites. 

Trace. 

Absent. 

hWni  trace 

do. 

Absent. 

do. 

do. 

da 

Time. 

Free  NH,. 

CJommencement  ... 

0-3  4  G 

1  dav 

4 

0-980 

2  days 

MOO 

*j     ,,     ...      •••      ... 

1130 

•*     ,9     •••     ...     ••. 

0-960 

■8  weeks        

0-PoO 

Time. 

Free  NH,. 

Commencement 

...     0-32 

1  day 

...     0-40 

3  days 

...     0-86 

i  weeks 

...     0-32 
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In  another  series  of  experiments  (Experiments  IX.,  X.,  and  XI),  a  1  /,', 
sewage  was  incubated  with  samples  of  sea-water  obtained  from  Lowestoft 
and  also  from  Stalham  ofiF  the  Norfolk  coast,  and  analyses  were  made  after 
1  day,  2  days,  3  days,  6  weeks,  and  8  weeks.  The  results  were  (1)  there 
was  only  a  small  rise  in  the  total  ammonias  by  the  end  of  the  3rd  day^ 
and  then  a  gradual  fall  to  the  original  figure  by  the  end  of  the  eighth 
week,  and  (2)  there  were  neither  nitrates  nor  nitrites  produced  at  any 
period.  The  following  table  gives  the  results  of  Experiment  X.,  as  typical 
of  the  others,  in  which  the  sewage  was  incubated  with  sea-water  from 

Stalham : — 

Albuminoid    qi^^^i  vu  Nitrates  and 

NH,.  lolal^Ha.  Nitrites. 

0-12  0-44  Absent. 

0-13  0-53  do. 

0-17  0-53  do. 

0-11  0-43  do. 

In  another  series  of  experiments  (Experiment  XII.,  XIII.,  and  XIV.), 

before  incubation  the  sea-water  was  sterilised  in  an  autoclave  for  2  hours 

at  20  lbs.  pressure  and  126°  C.     It  was  then  incubated  with  1  per  cent. 

sewage  at  16°  C,  and  analyses  made  after  2  days,  3  days,  5  days,  and 

8  weeks.      The  results  showed  (1)  the  increase   in  the  total   ammonia 

figure  after  3  days  was  nearly  three  times  the  original  amount  in  the 

Lowestoft  water,  and  more  than  twice  the  original  amount  in  the  Stalham 

water,  and  that  afterwards  there  was  a  very  slow  decrease,  and  (2)  there 

was  no  production  of  either  nitrates  or  nitrites.    The  following  table  shows 

the  results  of  Experiment  XIII.  as  typical  of  the  others : — 

Nitrates  and 
Nitrites. 

Absent, 
do. 
do. 
do. 

It  appeared  that  after  sterilisation  the  sea-water  influenced  the  decom- 
position of  the  sewage  not  unlike  that  of  the  artificial  laboratory'  solutions, 
the  sharp  rise  in  the  figures  for  the  total  ammonia  of  the  sterilised  sea- 
water  and  one  per  cent,  sewage  being  much  greater  than  the  small  corre- 
sponding rise  in  one  per  cent,  solution  of  sewage  and  natural  unsterilised 
sea-water.  And  although  the  figure  for  the  total  ammonias  was  not  so 
high  as  in  the  case  of  the  laboratory  solutions  when  it  was  three  and  four 
times  the  original  quantity,  nevertheless  the  striking  inference  could  be 
drawn  that  after  sterilising  the  sea-water,  the  effect  of  the  salts  in  solution 


Time.                  Free  NH,. 

/ViUULUillUK 

NH,. 

^    Total  NH,. 

Commencement  ...     0*32 

0-12 

0-44 

36  hours      0-60 

0-27 

0-87 

3  days 0*65 

0-31 

0-9(3 

8  weeks       0*55 

0-27 

0-82 
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was  very  similar  to  that  of  the  laboratory  solutions.  It  appeared  as 
though  by  sterilising  the  sea-water  we  had  removed  the  chief  cause  of  the 
difference  in  behaviour  between  the  laboratory  solutions  incubated  with 
1  per  cent,  of  sewage  and  sea-water  similarly  treated.  Whether  this  was 
partly  due  to  the  removal  of  living  organisms  and  partly  to  a  breakdown 
in  the  complex  compounds  in  solution  brought  about  by  the  increased 
temperature  and  pressure,  is  a  subject  for  future  work. 

General  Results. 
So  far  as  they  go,  the  experiments  gave  the  following  general  results: — 

1.  A  solution  of  sodium  chloride  seemed  at  first  to  favour  the  produc- 
tion of  free  and  albuminoid  ammonia  from  sewage  up  to  a  certain  point 
only,  but  the  process  went  no  further,  and  neither  nitrates  nor  nitrites 
appeared. 

2.  The  relatively  much  smaller  percentages  of  MgS04  ^^^  Mg^'a 
present  in  sea-water  did  not  appear  to  influence  the  breakdown  of  the 
sewage  differently  from  the  high  percentage  of  NaCl,  either  in  the  pro- 
duction of  the  two  ammonias  or  the  non-production  of  nitrates  or  nitrites. 

3.  A  mixture  of  the  above  salts  in  solution  in  their  respective  relative 
percentages  seemed  to  influence  a  greater  production  of  free  and  albu- 
minoid ammonia  from  sewage  than  any  single  salt  in  solution.  The  effect, 
however,  was  not  an  additive  one.  And  again,  there  was  no  production 
of  nitrates  or  nitrites. 

4.  The  effect  of  sterilised  sea-water  upon  the  appearance  of  the  two 
ammonias  from  sewage  closely  resembled  the  laboratory  solutions  of  the 
three  salts.  It  is  suggested  that  the  salts  in  solution  may  act  as  dis- 
integrating forces  upon  the  organic  matter  in  sewage  only  up  to  a  certain 
point.     There  was  no  production  of  nitrates  and  nitrites. 

5.  Sea-water  in  its  natural  unsterilised  condition  did  not  act  on 
sewage  in  the  development  of  the  two  ammonias  in  the  same  way  as  the 
sterilised  sea-water  or  the  artificial  laboratory  solutions  of  three  chief 
saline  constituents.  The  total  amount  of  the  free  and  albuminoid 
ammonias  produced  in  unsterilised  sea-water  was  very  small  compared  with 
that  produced  by  solutions  of  the  salts  contained  in  sea-water,  or  by  the 
sterilised  sea-water.  They  agree  in  the  fact  that  there  was  no  production 
of  nitrates  and  nitrites. 

H.  One  of  the  most  striking  effects  of  (a)  the  salts  in  solution,  both 
singly  and  when  mixed  in  the  proportions  in  which  they  occur  in  sea- 
water,  and  also  of  (6)  the  natural  sea-water,  both  sterilised  and  unsterilised, 
was  in  the  interference  in  the  production  of  nitrates  and  nitrites. 
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These  experiments  seem  to  sliow  that,  as  we  have  before  stated,  within 
the  limits  of  the  experimental  method  employed  there  was  no  production  of 
nitrates.  In  most  systems  of  sewage  disposal,  the  production  of  nitrates 
and  the  disappearance  of  the  two  ammonias  are  considered  to  be  measures 
of  their  eflRciency :  and  it  is  never  difficult  to  estimate  the  nitrates  in  such 
processes.  Now,  these  experiments  showed  that  at  no  stage  of  the  incuba- 
tion of  1  per  cent,  solutions  of  unfiltered  sewage  with  sea- water,  extending 
over  a  period  of  eight  weeks,  was  there  any  production  of  nitrates  within 
the  limits  of  the  experimental  method  before  described.  It  seemed  that 
the  decomposition  of  the  sewage  did  not  extend  to  a  complete  break- 
down into  the  simple  forms  of  carbon  dioxide,  water,  and  nitrates,  but  that 
highly  complex  nitrogenous  compounds  were  still  held  in  solution,  which 
might  or  might  not  undergo  further  decomposition  or  absorption  by  the 
flora  and  fauna  of  the  sea.  We  have  earlier  pointed  out  the  important 
fact  of  the  small  quantity  of  nitrogen  as  nitrate  found  by  Thorp  and 
Morton  in  an  analysis  of  the  Irish  Sea,  and  our  experiments  explain  this 
non-appearance  of  nitrates. 

7.  Finally,   we   consider   that   the    experiments   suggest   a   practical 

bearing  on  the  disposal  of  sewage.     They  seem  to  prove  that  to  pour 

sewage  directly  into  the  sea  or  an  estuary  is  essentially  unsound.     The 

intolerable  smell  produced  appears  to  be  due  to  an  incomplete  and  slow 

oxidation  of  the  various  organic  compounds  in  the  sewage.     The  dissolved 

salts  may  interfere  with  the  growth  of  the  useful  nitrifying  organisms, 

which  would  normally  and  rapidly  convert  the  material  into  non-odorous 

and  neutral  substances  such  as  nitrates.    The  result  is  that  the  substances 

only  slowly  decompose,  and  the  various   compounds  produced  cause  at 

times  an  intolerable  nuisance.     We  think,  therefore,  that  the  experiments 

indicate  that  if  sewage  is  to  be  poured  into  the  sea  or  an  estuary  near  any 

town  or  city,  it  should  first  be  treated  by  some  filtration  or  bacterial  or 

other  process,  so   that   the  compounds  which  cause  poisonous  and   evil 

smells  may  be  rapidly  and  efficiently  destroyed. 

The  investigation  will  be  continued,  and  particularly  as  to  the  fate  of 
the  nitrifying  organisms. 
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NOTES   FBOM   THE    BEPOBTS   OP   THE 
MEDICAL  OPPICEBS  OP  HEALTH. 


Extract  from  the  Report  of  tlie  Medical  Officer  of  Health  for  the  County  Borough  of 

Huddersfield  for  1904, 

S.    Ct.    MoORK,    M.D.,    D.P.H. 

TYPHOID   FEVER    FROM   POLLUTED   WATER. 

The  danger  of  drinking  water  from  surface  wells  is  well  shown  by  an  exam- 
ination of  the  circumstances  leading  to  a  sharp  outbreak  of  typhoid  fever  among 
the  workpeople  at  a  mill  in  the  Lindley  district. 

Out  of  350  workpeople  in  the  mill,  11  were  notified  to  be  suffering  from 
typhoid  fever  between  the  25th  August  and  15th  September,  a  period  of  22  days. 
Of  these,  9  worked  in  departments  where  the  temperature  was  high  and  the 
work  M-as  laborious.  The  total  number  working  in  that  department  amounted  to 
184,  so  that  out  of  350  workpeople  in  all,  184  furnished  9  oat  of  the  11  cases* 
and  the  remaining  166  only  furnished  2.  But  the  whole  11  were  known  to  liave 
partaken  of  the  watcT  of  a  particular  well.  They  did  so  because  it  was  cooler 
than  the  public  supply,  which  was  known  to  be  safe,  and  which  was  also  available 
filtered,  two  modern  high-pressure  filters  being  fitted  in  places  convenient  of 
access  for  the  workpeople. 

The  total  number  of  cases  of  t^'phoid  fever  in  the  whole  Borough  during 
August  was  10.  Of  these  6  belonged  to  the  above  series.  The  number  foe 
September  was  16,  and  o  of  these  belonged  to  the  above  series.  The  relative 
incidence  per  10,000  of  the  population  for  August  is : — 

August.  September. 

Huddersfield         ..          ..         1-05         ..  ..         1-69 

Lindley 11-23         ..  ..         9-36 

From  the  above  figures  it  will  be  seen  that  in  Lindley  in  August  the  incidence 
per  10,000  persons  was  nearly  11  times  as  large  as  in  the  whole  Borough,  and 
during  September  nearly  6  times  as  great. 

The  foregoing  facts  show  beyond  doubt  that  the  water  of  the  well  in  question 
was  the  cause  of  the  outbreak,  and  this  is  amply  corroborated  by  a  comtideration 
of  the  circumstances  in  relation  to  the  position  of  the  well  and  the  surface 
drainage  of  the  area  in  which  it  is  situated.  An  analysis  of  the  water  showed 
pollution. 

The  wells  were  closed  as  soon  as  the  facts  became  known,  without  authority 
from  the  Committee,  which  was  obtained  later. 
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NOTES  ON   LEGISLATION    AND   LAW   OASES 

These  notes  are  copied  by  permission  from  The  Law  Reports  published  by  The  Incor- 
porated Gonncil  of  Law  Reporting  for  England  and  Wales. 

For  fnll  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the  Library  of 
the  Institute. 


ADULTERATION. — Analysis — Deterioration  of  Sample — Analysis  by  Coinmis- 
mners  of  Inland  Revenue  at  request  of  Vendor — Impossibility — Condition 
precedent  to  Conviction — Sale  of  Food  and  Drugs  Ads,  1875  (38  ^-  S9  Vict,, 
c,  63),  ss.  9,  U,  21 :  1899  {62  Sf  63  Vict,,  c.  51),  s,  21, 

On  the  bearing  of  a  complaint  charging  the  appellant  with  selling  milk  in  an 
altered  condition  contrary  to  s.  9  of  the  Sale  of  Food  and  Drugs  Act,  1875,  it 
haviDg  been  proved  by  the  analysis  of  the  public  analyst  (who  was  not  required 
by  the  appellant  to  be  called  as  a  witness)  that  the  milk  was  deficient  in  butter 
fit,  the  appellant  required  that  the  sample  of  the  milk,  w^hich  had  been  retained 
by  the  purchaser  in  accordance  with  s.  14  of  the  Act,  should  be  produced  and 
sent  to  the  Commissioners  of  Inland  Revenue  for  analysis  under  s.  21  of  the 
Sale  of  Food  and  Drugs  Act,  1899.  The  sample,  which  had  been  placed  in  a 
bottle,  was  produced,  but  the  cork  of  the  bottle  having  become  loose,  the  sample 
was  in  consequence  in  such  a  condition  as  to  make  a  satisfactory  analysis 
impossible.     The  appellant  was  convicted  : — 

Udd,  that  it  was  not  a  condition  precedent  to  a  conviction  that  the  retained 
sample  should  have  been  analysed ;  but  that  in  order  to  support  the  conviction 
there  must  be  a  finding  of  fact  by  the  magistrate  that  the  sample  had  been 
sealed  or  fastened  up  in  such  manner  as  its  nature  would  permit,  as  provided 
by  s.  14  of  the  Act  of  1875,  and  the  case  was  therefore  remitted  to  the  magistrate. 

Hutchison  v.  Stevenson,  (1902)  4  F.,  J.C.,  69  distinguished. 

Suckling  v.  Pabker.    Div.  Ct.  527. 

MEAT. —  Unsound — Information  hy  Sanitary  Inspector — Necessity  for  Authority 
— Ricfht  of  private  person  to  prosecute — Public  Health  {London)  Act,  1891 
{54  4'  '^^  Vict.  c.  76),  s,  47 J  sub-s,  2  ;  s,  107,  sub-s,  3  ;  s,  123, 

The  respondent,  a  sanitary  inspector   of  a   borough   council,  entered   the 

premises  of  the  appelhint,  a  butcher,  and  seized  certain  meat,  which  was  then 

taken  before  a  magistrate  and  by  him  condemned  as  unsound,  and  ordered  to  be 

destroyed.     On  the  same  day  a  summons  was  issued  on  an  information  laid  by 

the  respondent,  under  s.  47,  sub-s.  2,  of  the  Public  Health  (London)  Act,  1891, 
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charging  the  appellant  with  having  the  meat  in  his  possession  for  the  purpose  c 
sale.  Both  the  information  and  the  summons  stated  that  the  respondent  wa 
acting  on  behalf  of  the  borough  council,  but  he  had  not  been  expressly  authorise 
by  the  council  to  take  proceedings  against  the  appellant.  The  appellant  wa 
convicted. 

Held^  affirming  the  conviction,  that  a  private  person  can  prosecute  forai 
offence  under  s.  47,  sub-s.  2,  and  that  the  absence  of  authority  on  the  part  o 
the  respondent  did  not  invahdate  the  proceedings,  the  words  '*  on  behalf  of* 
the  borough  council  in  the  information  and  summons  being  mere  surplusage. 

Allman  v.  Uardcastle  (1903),  2  L.,  G.E.,  13  followed. 

GiBBLEB  V.  MAifNiNG.    [1906.]    Div.  Ct.,  VoL  I.,  K.B.,  709. 

PAVINO. — Passage  not  being  a  thoroughfare — Requirenvent  of  Owner  to  pet 
a  second  time  with  different  material — Metropolis  Management  Act^  ISi. 
(IS  i'  19  Vict.  c.  120)  M.,  99,  100. 

The  owner  of  a  court,  passage,  or  public  place,  not  being  a  thoroughfare,  v*r 
has  once  in  obedience  to  a  notice  in  that  behalf  under  s.  100  of  the  Metropc: 
Management  Act,  1855,  paved  or  covered  the  same  to  the  satisfaction.^of  "• 
vestry,  cannot  be  called  upon  a  second  time  to  pave  or  cover  it  with  a  diffenc 
material,  all  he  can  be  required  to  do  is  to  repair  the  existing  pavement 
covering. 

Hakbisox  v.  Own'eb  of  New  Stbeet  Mews.  [1906.]  Div.  Ct.,  Vol.  j 
K.B.,  703. 
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The  royal  SANITARY  INSTITUTE 


CONGRESS  AT  BRISTOL. 


SECTION  II.-ENGINEERING  AND  ARCHITECTORE. 


ADDBESS 

By    BI>WI]Sr    T.    HALL,     V-P.H.I.B.A. 

President  of  the  Section, 
(fellow.) 


\TY    first    duty   as    President   of    the   Section   of    Engineering   and 
JjX       Architecture  is  to  bid  you  all  a  hearty  welcome  to   this,   the 
"^^enty-third  Congress,  and  to  express  the  hope,  in  which  I  am  sure  I  have 
your  hearty  sympathy,  that  this  meeting  of  delegates  from  all  parts  of 
tile  kingdom  may  succeed  in  what  we  all  have  at  heart,  furthering  the 
cause  of  sanitation,  in  promoting  the  health  and  consequently  the  happi- 
ness of  mankind  in  general. 

The  programme  of  the  papers  which  will  be  submitted  to  you  in  the 

various  sections,  is  a  comprehensive  one  dealing  with  all  phases  of  activity 

in  the  department  of  Hygiene.     In  our  own  section  I  feel  that  I  cannot 

with  advantage  address  you  on  such  subjects  as  sewage  treatment  and 

disposal,  on  questions  of  water  supply,  of  irrigation,  of  river  purification  or 

pollution,  nor  can  I  deal  with  the  chemical,  medical,  and  bacteriological 

pit)blems  with  which  these  are  intimately  connected  ;  but  I  may,  perhaps, 

venture  to  address  to  you  some  practical  remarks  on  the  best  way  of 

utilizing,  in  our  buildings,  sunlight  and  air,  the  two  best  aids   in  the 

restoration  of  the  sick  to  health,  and  in  the  prevention  of  disease. 

In  architecture  light  and  air  exercise  a  potent  influence,  not  only  on 
exterior  design,  but  on  the  planning  of  buildings.  The  intense  heat  of  the 
sun  and  its  brilliant  light  justified  the  peristyle  and  porticoed  buildings 
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charging  the  appellant  with  having  the  meat  in  his  possession  for  the  purpose  of 
sale.  Both  the  information  and  the  summons  stated  that  the  respondent  w:is 
acting  on  hehalf  of  the  horough  council,  hut  he  had  not  been  expressly  authorised 
by  the  council  to  take  proceedings  against  the  appellant.  The  appellant  was 
convicted. 

Held^  affirming  the  conviction,  that  a  private  person  can  prosecute  for  an 
offence  under  s.  47,  sub-s.  2,  and  that  the  absence  of  authority  on  the  part  of 
the  respondent  did  not  invalidate  the  proceedings,  the  words  "on  behalf  of 
the  borough  council  in  the  information  and  summons  being  mere  surplusage. 

Allman  v.  Uardcastle  (1903),  2  L.,  G.E.,  13  followed. 

GiEBLEB  V.  Manning.     [1906.]     Div.  Ct.,  Vol.  I.,  K,B.,  709. 

PAVINO. — Passage  iwt  being  a  thoroughfare — Hequirenient  of  Owner  to  })a^^.^e 
a  second  time  tvith  different  material — Metropolis  Management  Act^  18i^^ 
(18  4'  19  Vict.  c.  120)  ss.,  99,  100. 

The  owner  of  a  court,  passage,  or  public  place,  not  being  a  thoroughfare,  v^'^io 
has  once  in  obedience  to  a  notice  in  that  behalf  under  s.  100  of  the  Metrop<=»liB 
Management  Act,  1855,  paved  or  covered  the  same  to  the  satis&ction^of  "fclie 
vestry,  cannot  be  called  upon  a  second  time  to  pave  or  cover  it  with  a  differ^^xit 
material,  all  he  can  be  required  to  do  is  to  repau*  the  existing  pavement:  €>t 
covering. 

Harbison  v.  Owneb  of  New  Street  Mews.    [1906.]    Div.  Ct.,  Vol.  X., 
K.B.,  703. 
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SECTION  II.— ENGINEERING  AND  ARCHITECTGRE. 


ADDBESS 

By    BI>WI]Sr    T.    HALL,     V-I*.Ii.I.B.A. 

President  of  the  Sectiox. 
(fellow.) 


jmTY  first  duty  as  President  of  the  Section  of  Engineering  and 
JJX  Architecture  is  to  bid  you  all  a  hearty  welcome  to  this,  the 
^^enty-third  Congress,  and  to  express  the  hope,  in  which  I  am  sure  I  have 
ycur  hearty  sympathy,  that  this  meeting  of  delegates  from  all  parts  of 
the  kingdom  may  succeed  in  what  we  all  have  at  heart,  furthering  the 
cause  of  sanitation,  in  promoting  the  health  and  consequently  the  happi- 
ness of  mankind  in  general. 

The  programme  of  the  papers  which  will  be  submitted  to  you  in  the 

various  sections,  is  a  comprehensive  one  dealing  w^ith  all  phases  of  activity 

m  the  department  of  Hygiene.     In  our  own  section  I  feel  that  I  cannot 

with  advantage  address  you  on  such  subjects  as  sewage  treatment  and 

disposal,  on  questions  of  water  supply,  of  irrigation,  of  river  purification  or 

pollution,  nor  can  I  deal  with  the  chemical,  medical,  and  bacteriological 

problems  with  which  these  are  intimately  connected  ;  but  I  may,  perhaps, 

venture  to  address  to  you  some  practical  remarks  on  the  best  way  of 

utilizing,  in  our  buildings,  sunlight  and  air,  the  two  best  aids   in  the 

restoration  of  the  sick  to  health,  and  in  the  prevention  of  disease. 

In  architecture  light  and  air  exercise  a  potent  influence,  not  only  on 
exterior  design,  but  on  the  planning  of  buildings.  The  intense  heat  of  the 
sun  and  its  brilliant  light  justified  the  peristyle  and  porticoed  buildings 
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of  ancient  Greece  and  Rome  with  their  small  windows,  and  the  wide 
structural  verandahs  of  the  remoter  East,  but  in  the  colder  and  darker 
North,  and  particularly  in  our  sea-girt  isle,  artificial  obstruction  to  the 
sun's  rays  has  to  be  avoided,  and  large  windows  become  a  necessity  for 
comfort  and  for  the  sanitary  occupation  of  buildings. 

This  occupation  is  sometimes  lost  sight  of,  and  it  may  be  pardoned  if  I 
lay  stress  on  the  necessity  of  designing  all  kinds  of  buildings  from 
within  rather  than  from  without.  In  other  words  to  take  care  that  the 
exterior,  so  far  as  fenestration  is  concerned,  shall  express  and  grow  out 
of  the  internal  requirements  of  the  building.  To  sacrifice  the  interior 
in  order  to  get  an  external  effect  is  insincerity  in  Architecture.  It  means 
inconvenience  to  those  who  use  the  building,  and  results  in  insanitary 
conditions  prejudicial  to  body  and  mind.  Appropriateness  in  design  is 
the  correct  aim  in  art,  and  this  arises  where  the  design  is  the  natural  and 
ordered  outcome  of  the  purpose  for  which  the  building  is  intended. 

In  the  dwelHng-house  of  the  wealthy  and  middle  class  this  principle  of 
design  is  not  so  frequently  overlooked,  but  it  is  not  uncommon  in  towns, 
both  in  these  and  in  poorer  dwellings,  to  see  the  neglect  of  such  simple 
rules  as  that  windows  should  be  so  disposed  that  all  parts  of  a  room  shall 
be  well  illuminated,  not  only  because  light  is  the  great  germ  killer,  but 
because  it  serves  to  point  out  impurities  otherwise  unnoticed ;  that  the 
tops  of  windows  shall  be  as  near  to  the  ceiling  as  possible,  and  that 
wmdows  should  be  made  to  open  wide,  so  that  all  parts  of  the  room  may 
be  scoured  by  currents  of  fresh  air. 

Through  ventilation  of  rooms  and  of  buildings  is  again  of  great  im- 
portance to  prevent  the  accumulation  of  vitiated  air  in  any  part.  We  must 
see  that  other  provision  than  that  of  open  windows  is  made  for  the 
entrance  of  fresh  air  and  for  the  exit  of  foul  air.  To  this  end  we  should 
provide  inlet  ventilators  of  a  simple  type,  and  outlets  into  upcast  flues. 
In  theatres  and  factories  where  large  numbers  of  people  are  assembled 
the  constant  passage  of  fresh  air  through  the  enclosed  space  and  the 
removal  of  foul  air,  vitiated  by  the  capillary  and  respiratory  emanations 
as  well  as  by  gas,  are  of  the  greatest  importance.  How  frequently  are 
consumptive  patients  improved  in  health  by  treatment  under  hygienic 
conditions,  only  to  relapse  when  they  return  to  the  insanitary  conditions 
of  their  normal  employment  in  some  factory  where  these  conditions  are 
neglected,  where,  as  was  shown  in  the  report  of  Dr.  Scott  Haldane,  F.RS. 
and  Mr.  E.  H.  Osborn,  C.E.,  to  the  Home  Office  in  1902,  the  carbon 
dioxide  is  sometimes  so  excessive  as  to  be  a  source  of  grave  danger  to  the 
healthiest  persons. 
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Bat  I  liave  also  noted  that  light  and  air  dominate  the  planning  of 
buildings,  and  particularly  the  block  planning  of  large  buildings  where 
health  is  of  primary  importance,  such  as  hospitals  and  schools. 

The  old-fashioned  type  of  hospital,  with  which  we  are  familiar,  the 
square  building  around  an  enclosed  area,  is  the  survival  of  a  very  old  type 
of  plan,  which  had  its  origin  in  a  remote  past,  in  the  necessity  for  defence 
of  life  or  of  privacy ;  a  type  carried  on  in  mediaeval  times,  surviving  in 
the  courtyard  of  many  an  old  hostelry. 

It  possessed  the  one  advantage  of  concentration,  but  concentration  has 
its  limitations.  The  old  hospital,  consisting  of  a  heaped-up  block  of  many 
storeys,  was  concentration  beyond  reason,  reduced  to  a  logical  but 
insanitary  imperfection.  This  type  in  the  spread  of  the  science  of 
hygiene  has  given  place  to  the  open  plan,  to  the  principle  of  open  air 
circulation  everywhere,  of  sunlight  to  all  external  walls  and  windows,  of 
open  prospect  for  the  inmates  themselves. 

This  open  plan  type  brings  me  to  the  mention  of  Sanatoria,  which 
for  many  years  have  been  erected  in  large  and  ever -increasing  numbers 
all  over  the  civilized  world.  Here  in  England  they  have  been  in  recent 
years  developing  in  number  and  usefulness.  They  are  not  merely  the 
temporary  abodes  of  consumptive  patients,  as  hospitals  for  recovery  from 
diseases;  they  are  great  colleges  of  hygiene.  Not  the  drug  but  the 
personal  influence  and  disciplinary  instruction  of  the  medical  staff  are  the 
great  instruments  for  removing  the  ravages  of  the  disease  and  for  re- 
habilitating the  weakened  fibre,  both  physical  and  mental.  But  to  enable 
that  influence  and  instruction  to  be  given  the  architect  must  make  the 
sanatorium  a  model,  an  object  lesson  of  what  a  sanitary  building  should 
be.  Hence  it  is  that  he  should  lay  out  his  scheme  on  broad  lines,  and 
design  so  as  to  give  to  all  rooms  a  maximum  of  sunlight,  direct  and 
reflected,  so  that  floor,  walls,  and  ceilings  may  be  illuminated,  and  while 
the  windows  face  the  sun,  he  must  give  ample  openings  in  the  inner 
walls  that  air  may  freely  pass  through,  that  even  when  there  is  no  wind 
the  difference  of  temperature  on  the  hot  sunny  side  may  induce  currents 
from  the  cooler  side.  There  must  be  no  blind  corridors  ending  in  blank 
walls,  but  all  must  be  well  aerated  and  illuminated  by  sunlight  The 
assembly  and  dining  rooms  must  also  be  designed  on  similar  lines,  and  no 
reservoir  for  stagnant  air  should  be  tolerated.  Again,  however  large  the 
building  a  sense  of  security  from  fire  must  be  felt  by  all  patients,  however 
nervous ;  hence  means  for  escape  from  fire  must  be  carefully  considered 
and  be  in  evidence.  Everywhere  facilities  for  cleanliness  must  be  evident 
- — cleanliness  of  the  habitation  and  of  the  person.     I  endeavoured  to  give 
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effect  to  all  these  views  in  the  Frimley  Sanitorium  for  the  Bromptc 
Consumption  Hospital  opened  two  years  ago  by  H.R.H.  the  Prin^ 
of  Wales,  and  since  then  two  other  sanatoria  of  the  same  number  of  be< 
have  been  opened,  that  for  the  North  London  Hospital  and  the  Kin^ 
Sanatorium  at  Midhurst,  recently  opened  by  his  Majesty. 

A  residence  in  such  a  school  of  hygiene  cannot  but  have  its  influen< 
on  all,  rich  and  poor  alike ;  and  they  will  all  go  forth  to  preach  and  ta. 
of  what  they  saw  and  learned  and  of  the  results  to  those  who  lived  und 
such  conditions.  But  it  will  be  said  all  cannot  go  to  such  places.  Tnx« 
but  all  can  be  and  are  influenced  by  those  who  are  so  privileged.  E^v^ 
in  cities,  in  the  hospitals  and  infirmaries,  similar  conditions  and  simi.1 
educational  advantages  may  be  obtained.  Wards  and  flat  roofs  may 
designed  and  utilised  for  the  treatment  of  consumptives.  At  Caml>c 
well  Infirmary  we  made  the  experiment  of  such  design  and  utilisation,  sli 
the  medical  superintendent,  Dr.  Keats,  informs  me  that  the  results  are  nac 
gratifying  and  will  bear  comparison  with  those  in  sanatoria. 

I  cannot  but  think  that  the  public  guardians  of  the  health  of  the  poi^ 
in  towns  might  with  great  advantage  follow  this  precedent,  and  so  briiP. 
home  to  the  denizens  of  crowded  towns  the  same  lessons  which  are  taugi^ 
in  country  sanatoria.  I  suggest  that  our  large  hospitals  under  private 
management  might  have  some  parts  of  their  noble  institutions  especially 
fitted  up  for  this  particular  method  of  treatment,  and  become  schools  of 
hygiene  in  a  very  special  sense. 

In  another  way —  if  I  may  venture  to  make  a  suggestion  to  our  medical 
friends — good  may  be  done.  I  have  heard  medical  experts  complain  that 
little  good  results  to  consumptive  patients  from  the  out-patient  depart- 
ment ;  but  could  not  short  addresses  be  regularly  given  to  groups  of  such 
patients  in  one  of  the  consulting  rooms  on  fixed  days,  telling  the  people 
what  to  do  in  their  own  homes  to  ensure  hygienic  conditions,  to  impress  od 
them  the  simple  rules  of  dust  removal,  of  the  advantage  of  opening 
windows,  of  letting  in  light,  of  abolishing  germ-housing  stuff  curtains,  ol 
wiping  down  walls,  and  similar  simple  truths  ? 

At  a  recent  discussion  at  The  Royal  Sanitary  Institute  in  Londoi 
Dr.  Shrubsall  made  some  wise  and  simple  suggestions  which  all  cai 
adopt.  One  was  that  the  housewife  should  be  taught  to  avoid  the  broon 
for  cleaning  a  carpet  or  other  floor  covering,  and  to  substitute  for  it  i 
damp  cloth,  to  be  repeatedly  rinsed  as  the  dirt  is  taken  off.  This  simple 
device  avoids  the  clouds  of  dust,  which  not  only  irritate  the  throat  bu1 
settle  again  on  the  pictures  or  ledges  of  a  room.  We  all  know  that  din 
taken  from  walls  inhabited  by  tuberculous  patients  has  been  proved  t< 
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contain  bacilli  ia  large  numbers,  and  the  removal  of  such  a  danger  alone 

^ivould  be  a  great  step  towards  an'esting  the  spread  of  infection.     This 

li^omely  teaching  in  the  out-patients'  department  would  be  of  great  help 

'to  the  teaching  of  hygiene  in  schools.     The  two  would  act  and  react  to 

tie  advantage  of  both.     And  tliis  brings  me  to  the  point  of  urging  that 

-fcle  ventilation  of  schools  should  be  done  by  the  natural  system  of  open 

■^mndows  and  of  warming  fresh  air  brought  directly  into  the  class-room. 

1  have  more  than  once  urged,  and  now  repeat,  that  I  think  the  plenum 

system  of  ventilating  class-rooms  in  schools  is  bad  from  the  educational 

point  of  view.     Children  are  keen  observers,  and  if  they  are  taught  in 

hoolrooms  where  they  see  windows  are  never  opened,  they  will  not, 

wing  to  their  limited  intelligence,  enquire  into  the  scientific  apparatus 

hich  renders  this  opening  impossible,  but  they  will  go  home  and  grow 

p  to  think  that  windows  ought  not  to  be  opened,  and  they  will  tell  their 

parents  so.     Thus  all  the  teaching  of  sanatoria,  all  the  teaching  about 

open  windows  and  fresh  air  will  be  counteracted  and  annulled  by  the 

otject-lessons  of  the  school. 

In  the  planning  of  schools  I  think  a  word  of  caution  is  also  needed.  It 
has  been  a  practice  of  the  last  twenty  years  to  design  a  school  with  a  large 
central  assembly  hall  in  which  all  the  pupils  can  meet,  and  from  this  hall 
the  class-rooms  are  made  to  open.  This  arrangement  is  convenient  for 
assembling  and  dismissing  the  scholars,  but,  assuming  that  the  site  is  so 
limited  as  to  render  a  central  hall  desirable,  it  should  be  separated  entirely 
from  the  side  class-rooms  by  well  ventilated  and  naturally  aerated  corridors 
paraUel  to  the  sides  of  the  hall,  so  that  the  air  of  the  large  hall,  vitiated 
by  the  emanations  of  a  large  number  of  children,  shall  not,  as  it  otherwise 
does,  pass  directly  into  the  side  rooms.  Now,  I  have  said  I  think  plenum 
ventilation  in  class-rooms  is  bad  from  the  educational  point  of  view ;  but  I 
do  not  say  the  same  for  the  large  assembly-hall  placed  in  the  centre  of  a 
school.  In  such  a  hall,  where  hundreds  of  people  are  assembled  (children 
generally,  but  adults  on  special  occasions),  the  volume  of  fresh  air  required 
is  so  great  that  an  artificial  or  forced  system  of  air-supply  is  almost  a 
necessity.     Here  the  object-lesson  does  not  prejudicially  affect  the  child. 

In  such  a  hall  the  assembled  people  give  off  aqueous  vapour,  equivalent 
*to  eight  gallons  of  water  per  thousand  people,  and  their  respired  breath, 
germ-laden  perhaps,  adds  a  considerable  percentage  of  carbon -dioxide 
to  the  normal  atmosphere.  If  infection  unfortunately  enters  in  the  large 
lall  then  the  case  is  still  stronger.  The  ventilated  corridor  will  prevent 
this  impure  air  and  the  dust  consequent  on  the  movement  of  a  large 
number  of  people  from  passing  into  the  class-rooms. 
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But  where  the  site  is  adequate  it  is  better  to  isolate  the  assembly-hall, 
as  has  been  done  in  one  of  our  largest  modern  schools — ^the  Blue-coat 
school  at  Horsham,  and  this,  be  it  noted,  is  the  old  system  of  planning  in 
all  the  colleges  of  our  great  universities,  and  in  our  public  schools. 

The  class-rooms  should  then  be  in  another  building  or  buildings,  and  on 
one  side  only  of  a  corridor,  which  itself  should  have  ample  windows.  This 
is  the  plan  practically  universally  adopted  in  our  sanatoria  at  home  and 
abroad.  What  our  medical  and  architectural  experts  think  best  for 
sanatoria  mav  be  taken  as  a  standard  for  school  class-rooms  so  far  as 
hygienic  conditions  are  concerned. 

In  treating  of  pure  air  our  thoughts  naturally  turn  to  one  of  its 
greatest  enemies,  viz.,  the  smoke-laden  atmosphere  of  large  towns. 

The  Royal  Sanitary  Institute  has  always  taken  an  active  part  in  the 
crusade  against  this  nuisance,  and  recently  held  a  Conference  and  Exhibi- 
tion on  Smoke  Abatement. 

In  the  rapid  growth  of  our  manufactures  during  the  past  half-century, 
mechanical  power  became  a  prime  necessity.  To  efficiently  obtain  this  by 
the  only  practicable  means  then  known,  steam  generation,  large  plants 
of  boilers  fed  by  coal  became  universal,  and  the  atmosphere  of  manu- 
facturing towns  became  palls  of  smoke,  destructive  to  any  natural  beauty 
of  site  or  of  environs,  to  the  architecture  of  our  buildings,  and  verj^ 
injurious  to  health.  The  aggregation  of  houses  for  the  teeming  population 
attracted  to  the  factories,  increased  the  evil  because  the  houses  were  and 
are  generally  heated  by  open  fires  in  badly-designed  grates,  each  one 
contributing  its  quota  of  unconsumed  coal  smoke  to  the  atmosphere.  Now 
I  am  not  so  unpractical  as  to  run  a  tilt  against  the  open  fireplace  for 
sitting-rooms ;  on  the  contrary,  I  am  an  advocate  for  such  fireplaces.  They 
are  the  most  cheerful  means  of  warming  rooms  in  a  residence,  and  per  Be 
the  best  exhaust  ventilator  that  can  be  had.  I  cannot,  however,  think  that 
even  in  the  house  fireplace  or  flue,  science  is  impotent  to  invent  some 
simple  apparatus  to  an^est  and  utilise  the  whole  of  the  fuel  used,  and  save 
those  products  of  combustion  which  now  go  to  waste.  The  overhanging 
firebrick  back  to  the  grate  is  a  great  improvement  in  this  direction,  but 
it  is  not  the  last  word. 

I  would  here  call  attention  to  the  report  on  recent  tests  of  open 
domestic  grates  which  was  published  in  The  Lancet  of  May  19.  A  study 
of  this  may  lead  to  further  improvements  of  gi'eat  value. 

But  the  kitchen  fire-range,  the  great  smoke  producer,  might  be  done 
away  with  and  a  gas  kitchener  substituted,  or  perhaps  later  on  an  electric 
apparatus. 
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Here  I  wish  to  give  a  word  of  warning  about  gas  stoves  without  flues 
being  used  in  rooms.  It  may  interest  you  to  know  that  as  recently  as  May 
of  this  year  Dr.  Kideal  carried  out  four  tests  on  several  different  patterns 
of  these  flneless  gas  stoves,  the  results  of  which  conclusively  justify  the 
objection  to  the  use  of  this  type  of  stove.  Not  only  was  the  raising  of 
temperature  relatively  small,  but  the  volume  of  carbonic  acid  gas  found 
in  the  atmosphere  of  the  room  during  the  test  of  four  hours  was  raised 
from  about  5  to  an  average  of  49  per  10,000,  and  that  although  there 
was  a  register  open  in  the  fireplace  of  the  room. 

In  factories,  however,  I  hope  the  coal  furnace  and  tall  chimney 
(usually  hideous)  may  in  the  relatively  near  future  be  done  away  with. 
Electricity  would  effect  a  perfect  revolution  in  the  atmospheric  condi- 
tions. The  clouds  of  smoke  would  disappear ;  the  sun  would  once  more 
nile  the  day.  Our  buildings  would  stand  out  bright,  their  decay  would 
be  arrested,  and  the  whole  aspect  of  our  towns  would  be  changed.  With 
this  change,  and  consequent  on  it,  would  the  health  of  the  mass  of  the 
people  be  improved. 

The  improvement  would  not  only  be  outside  our  buildings,  but  inside. 
The  network  of  main  and  counter-shafts,  with  miles  of  belting  whirling  about 
the  dust  in  the  workshops,  now  used  to  run  the  machinery,  would  all  dis- 
appear, because  each  machine  could  be  run  by  its  attached  motor.  Anyone 
who  has  seen  a  factory  fitted  up  on  these  lines  will  know  the  great  differ- 
ence of  appearance  and  of  comfort  it  presents  in  contrast  with  the  older 
type. 

In  public  buildings,  like  hotels  and  similar  institutions,  and  in  large 
boarding  schools,  we  can,  however,  all  do  our  share  towards  smoke  abate- 
ment    In  bedrooms,  for  example,  fireplaces  for  coal  consumption  should 
be  done  away  with,  and  hot-water  pipes  and  radiators  substituted,  with,  of 
course,  good  ventilation.     I  have  adopted  this  system  in  all  the  nurses' 
houses  of  my  recent  hospitals,  and   its   advantages  are  obvious.      For 
example,  take  a  building  with,  say,  250  bedrooms.     With  the  ordinary 
fireplace  only  used  occasionally,  the  room  is  usually  very  cold   in  the 
winter,  and  the  flue  (frequently  soot-  or  dust-coated)  becomes  an  inlet  for 
cold  and  dirt-laden  air.    It  is  commonly  the  only  aperture  for  air  currents 
when,  as  is  often  the  case,  the  window  is  closed. 

With  the  other  system,  the  hot-water  radiator  or  circulation-pipe 
keeps  the  temperature  normal  to  that  of  the  rest  of  the  building.  An 
inlet  ventilator  admits  fresh  air  to  the  radiator  and  thence  to  the  room, 
and  the  exhaust  ventilation  (assisted  by  an  electric  fan,  if  need  be) 
insures  the  constant  ])assage  of  air.     The  atmospheric  effect  externally 
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is  that  there  are  250  smoke  ejectors  the  less  in  the  town.  The  large 
kitchen,  again,  to  cook  for,  say,  800  or  1,000  people,  under  the  old  coal- 
fire  system  was  a  perfect  smoke  factory.  Now,  particularly  in  the  south, 
in  large  institutions  and  hotels,  no  coal  is  used  for  cooking,  and  conse- 
quently no  smoke  defiles  the  atmosphere. 

Passing  from  this  subject,  there  has  been  a  good  deal  said  and  written 
lately  as  to  rural  by-laws  and  their  effect  on  housing  the  poor.  The  fact 
is  we  in  England  are  slow  to  move,  and  when  we  do  move  we  too  fre- 
quently go  to  extremes. 

In  the  general  consideration  of  better  house  construction  it  was  legiti- 
mate to  bear  carefully  in  mind  the  danger  from  fire  in  cities  and  towns, 
and  to  insist  on  using  materials  that  were  fire-resisting;  and  the  Local 
Government  Board  did  a  great  service  in  preparing  model  by-laws,  so 
as  to  insure  some  uniformity  throughout  our  urban  districts.  On  the 
creation  of  rural  sanitary  authorities  the  question  of  sanitary  building 
construction  came  up  of  necessity  for  consideration,  and  frequently,  for 
want  of  knowledge,  it  was  assumed  that  the  local  board  could  not  do 
better  than  adopt  (sometimes  with  practically  no  modification)  the  model 
by-laws.  These,  however,  were  never  intended  as  hard  and  fast  rules 
applicable  everywhere,  but  as  models  on  which  local  authorities  might 
work  as  a  text.  In  the  result,  rules  that  were  reasonable  in  towns  were 
unreasonably  adopted  and  insisted  on  in  hamlets,  and  the  cost  of  housing 
the  poor  was  greatly  increased.  It  is  reasonable  to  insist  (and  as  sani- 
tarians we  should  insist)  on  damp-courses  in  the  walls,  on  preventing 
ground-air  from  passing  into  rooms,  on  sound  drainage  and  its  ventilation, 
and  on  preventing  water  pollution ;  but  beyond  these  essentials  a  great 
many  of  the  present  requirements  for  cottages  are  not  only  unnecessary, 
but  are  deterrent  of  building,  and  so  the  agricultural  labourer  is  driven 
away  for  lack  of  residences. 

In  the  recent  exhibition  of  cottages  at  Letchworth  there  was  notliing 
very  new  in  design  or  illuminating  in  construction,  but  such  exhibitions 
are  stimulating. 

From  housing  the  workman  to  housing  those  who  are  past  work  is  a 
natural  transition,  and  I  should  like  to  say  a  few  words  on  what  is  a 
national  question. 

This  is  no  place  for  discussing  politics,  but  the  unemployed  and 
unemployable  are  with  us,  and  we  must  take  care  that  we  do  not  let 
legitimate  sentiment  for  unavoidable  and  temporary  distress  obscure  our 
vision  and  lead  us  into  the  fatal  mistake  of  pauperising  large  masses  of 
people.     The  subject  is  no  new  one,  but  has  been  before  our  forefathers 
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for  centuries,  and  the  legislature  has  attempted  again  and  again  to  grapple 
with  it,  notably  since  the  reign  of  Queen  Elizabeth. 

From  various  causes  there  have  always  been  large  numbers  of  idle 
people ;  some  from  no  fault  of  their  own,  many  from  choice.  We  are  apt 
to  think  it  a  modern  result  of  the  vast  increase  of  our  population,  of  the 
idvance  of  civilisation  ;  but  the  proportion  of  indigent  persons  to  popula- 
tion is  far  less  now  than  when  England  was  sparsely  populated. 

It  would  take  almost  a  volume  to  discuss  the  subject  of  the  relief  of 
the  poor,  but  we  are  familiar  with  what  are  still  called  workhouses  ;  with 
infinnaries  and  asylums.  With  the  last  two  classes  of  admirable  philan- 
thropic institutions  I  do  not  propose  to  deal,  but  I  should  like  to  throw 
oat  for  consideration  the  possibility  of  an  improvement  in  the  principle  and 
type  of  workhouses.  Would  it  not  be  possible  to  grade  our  homes  for  the 
indigent  classes  ?  At  present  the  worthy  aged  poor  who  have  done  their 
honest  life's  work,  and  those  who  from  lack  of  employment  are  temporarily 
indigent,  are  associated  with  the  thriftless,  the  idle,  and  the  otherwise 
unemployable.  Could  we  not  separate  these  three  classes?  Instead  of 
one  large  workhouse  to  contain  all,  could  we  not  have  a  home  for  the 
worthy  aged  poor,  another  for  the  temporarily  unemployed,  and  a  third 
for  the  other  class  ?  The  last  to  be  a  real  workhouse,  whose  inmates 
should  be  under  discipline,  compelled  to  work,  taught  to  work  and  to  earn 
their  living  where  they  lack  the  knowledge,  and  all  made  to  learn  that 
they  have  a  duty  to  the  community  as  imperative  as  that  of  the  community 
to  them.  As  they  learn  their  duty  and  become  employable  they  should 
he  entitled,  when  necessity  arises,  to  claim  the  right  to  reception  into  the 
higher  grade  home  for  the  unemployed ;  and  if  misfortune  should  fall  on 
them  in  their  old  age,  should  know  that  they  will  be  ultimately  received 
into  the  highest  grade  home  for  the  worthy  aged. 

It  will,  of  course,  be  asked,  "  Will  not  work  so  done  compete  with 
that  done  by  wage-earners  outside  ? "  But  I  think  if  their  work  were 
confined  to  supplying  the  needs  of  the  three  classes  of  homes  it  would  be 
a  fair  and  reasonable  employment. 

Now,  as  architects  we  can  assist  the  authorities  in  the  design  of  such 
baildings  as  are  suitable  to  these  classes,  each  one  differing  in  its  charac- 
teristics from  the  others.  Attempts  have  been  made  to  classify  inmates 
of  present  poorhouses.  I  suggest  the  classification  of  the  houses  them- 
selves. 

In  the  field  of  building  construction  the  use  of  steel  is  now  general, 
and  will  probably  become  more  and  more  so,  and,  for  a  reason  that  will 
be  presently  touched  on,  its  modem  application  affects  the  salubrity  of  our 
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cities.  The  practice  of  a  skeleton  of  stanchions  and  girders  riveted  and 
bolted  together  to  carry  all  the  weight,  merely  clothing  these  with  brick 
and  stone,  is  a  type  of  building  now  commonly  seen.  The  San  Francisco 
fire  has  demonstrated  one  great  advantage  of  this  form  of  structure. 
This  consists  in  the  fact  that  all  parts  are  of  one  metal,  tied  and  bound 
together;  whereas  in  a  building  with  walls  of  stone  or  brick,  relying 
for  tlieir  stability  principally  on  specific  gravity  and  gravitation,  and 
only  held  together  by  an  earthy  material  of  comparatively  small  tensile 
strength,  carrying  horizontal  supports  of  other  materials,  there  is 
manifestly  less  cohesion,  and  any  disturbance  of  the  foundations  will 
produce  greater  damage  or  destruction  of  the  fabric  than  in  the  other 
structure.  Reinforced  concrete  is  the  latest  evolution  of  steel  used  in 
combination  with  cement  and  concrete.  Its  strength  has  been  demon- 
strated ;  but  I  feel  that  one  danger  lurks  in  it,  and  that  is  the  effect  of 
fire  and  water  on  it.  Slight  piers  of  the  material  are  used  for  very 
large  loads,  and  should  a  fire  play  directly  on  these  piers  the  cement  will, 
I  fear,  crack,  letting  in  moist  air  or  water,  which  will  oxidize  the  steel 
and  destroy  it.  I  have  heard  of  reservoirs  constructed  of  the  material 
where  this  result  has  happened,  and  the  rust  has  burst  the  concrete.  In 
reinforced  concrete  the  strength  lies  in  the  perfect  combination  and 
cohesion  of  two  materials.  If  this  be  interfered  with,  collapse  must 
follow,  for  neither  the  steel  nor  the  concrete  alone  is  of  adequate  strength 
to  support  the  load  easily  canned  by  their  combined  strength. 

Steel-fnimed  construction  has  evolved  the  skyscraper  of  twentj'  or 
more  storeys,  and,  however  interesting  this  may  be  as  a  feat  of  engineering 
and  permissible  in  isolated  cases,  its  general  adoption  as  a  means  of  expan- 
sion of  floor  area,  would  be  an  unmitigated  evil  in  our  streets,  shutting 
out  all  sunlight  and  creating  deep  channels  for  wind  currents.  Already 
the  overcrowding  arising  from  unreasonable  concentration  has  produced 
great  evils  and  taught  its  lessons. 

In  the  broader  aspect  of  sanitation  we  have  to  consider  the  laying  out 
of  our  towns  and  cities.  With  electricity  and  other  auto-motor  means  of 
transport  we  may  spread  ourselves  out,  give  more  air-space  about  our 
buildings,  leave  open  squares,  gardens,  and  parks  as  oases  in  the  desert  of 
buildings,  to  the  advantage  of  all,  to  the  brightening  of  our  lives  and  the 
refining  of  our  tastes ;  to  the  broadening  of  our  ideas  and  to  the  stimu- 
lating of  our  creative  faculties. 

The  benefits  of  such  an  expansion  to  the  appearance  of  our  large  towns 
are  hardly  calculable,  but  the  greatest  of  these  would  be  in  the  incentive 
it  would  give  to  local  patriotism,  to  creating  a  pride  in  one's  environment. 
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because  it  is  something  of  which  to  be  proud.  No  one  who  visits  Paris 
or  Vienna  can  fail  to  feel  the  breadth  and  stateliness  of  the  open  spaces 
and  boulevards,  and  the  same  sentiment  is  awakened  at  Edinburgh. 
When  our  black  country  towns  become  white,  and  the  enUghtened  policy 
of  our  modem  municipal  councils  has  cut  wide  and  noble  thoroughfares 
through  what  were  the  dens  and  alleys  of  their  cities,  we  shall  be  able  to 
point  with  pride  to  these  great  centres  not  only  of  wealth  but  of  taste, 
stateliness,  and  culture. 

Li  conclusion,  may  we  also  press  on  the  public  at  large  to  take 
care  that  new  buildings  shall  be  worthy  of  our  towns  and  cities ;  that 
there  shall  be  a  real  desire  to  get  good  architecture  to  adorn  their 
streets.  The  Royal  Institute  of  British  Architects  has  been  earnestly 
strivmg  for  many  years  to  raise  the  standard  of  the  practitioners  of  our 
art  by  enforcing  thorough  training,  by  making  the  examinations  for 
young  architects  sound  tests  of  knowledge,  but  many  men  (particularly 
in  the  provinces)  evade  these  and  hold  aloof  from  our  organisation  on 
the  ground  that  it  is  useless  for  them  to  toil,  because  the  incompetent 
man,  unequipped  by  study  and  having  no  claim  to  the  title  of  Architect 
which  he  assumes,  receives  the  employment  which  his  local  friends  secure 
for  him  without  inquiry  as  to  whether  the  representative  body  of  archi- 
tects have  given  him  their  diploma  or  not.  May  we  hope  that  the 
histitnte's  efforts  will  receive  the  cordial  support  of  all  public-minded 
men,  because  then  we  may  be  sure  the  standard  of  architectural  art  in 
the  public  mind  will  be  raised,  and  competent  men  alone  will  be  com- 
missioned to  see  to  the  adormnent  of  the  great  centres  of  industry,  of 
hberty,  and  of  throbbing  life,  which  are  the  glory  of  our  country. 


ISOLATED    HOMES    FOB    THE    AGED 
POOB    V.    THE  ^VSTOBKHOUSE. 

A.    SAXON    SNESLIj.    F.R.I.B.A. 

(FELLOW.) 


WHEN  honoured  by  your  Committee  with  an  invitation  to  open  the 
discussion  upon  this  subject,  I  accepted  with  pleasure  because  it 
is  one  that  has  interested  me  for  many  years  as  an  architect  and  as  a 
citizen.  But  when  it  became  necessary  to  evolve  definite  suggestions 
from  abstract  principles,  difficulties  conunenced ;  for  one  is  in  some  danger 
of  importing  into  the  discussion  matters  which  are  subjects  of  political  or 
social  controversy.  That  is  a  contingency  we  should  avoid,  if  we  are  Up 
give  unbiassed  consideration  to  the  purely  practical  and  economic  side  of 
the  question,  which  is,  I  take  it,  what  we  are  here  to  discuss. 

Nevertheless,  it  is  impossible  to  deal  with  it  at  all  without  some 
i^eference  to  the  causes  which  have  led  boards  of  guardians  to  consider  a 
different  method  of  housing  the  aged  poor  under  their  charge  and  care. 

There  can  be  no  doubt  that  in  framing  the  Act  of  1834,  the  legis- 
lature made  the  condition  of  destitution  (not  mere  poverty)  slightly  penal; 
and  human  nature  being  what  it  was,  is,  and  always  will  be,  we  cannot 
complain. 

The  establishment  of  workhouses  was  an  outcome  of  this  Commission; 
the  first  workhouse  in  this  country  was  built  in  this  very  city.  I  am  not 
sure,  but  1  think  it  exists  even  to  this  day  at  E^tville. 

Ever  since,  and  especially  during  the  last  decade,  the  growing  spirit  of 
altruism  has  moved  us  to  mitigate  the  harshness  and  anomalies  of  the 
system ;  and  few  of  us  can  withhold  at  least  sympathetic  consideration  of 
the  several  remedies  proposed.  Such  sympathy,  however,  may  easily  land 
us  on  the  slippery  slope  of  mere  sentiment,  with  all  its  blindness  to  the 
radical  defects  and  weaknesses  of  human  nature. 

The  Commission  of  1895  was  the  outcome  of  this  spirit,  but  it  was  un- 
able to  recommend  any  drastic  alteration  in  the  law,  which  indeed  has  been 
softened  much  in  administration. 

With  well-constructed  buildings  and  abundance  of  good  food,  mere 
physical  destitution  is  amply  relieved  in  the  workhouse,  but  these  do  little 
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for  mental  and  moral  conditions.  It  is  unfortunately  true  that  tlie 
atmosphere  of  the  workhouse  is  far  from  elevating.  Whatever  shreds  of 
self-respect  are  left  on  entering,  slowly  and  surely  die  out,  leaving  the 
individual  no  more  than  an  interest  in  his  daily  meals.  There  are  several 
causes  for  this,  but  it  has  long  been  felt  that  one  of  the  most  potent  is 
enforced  companionship  with  the  worst  elements  of  the  congregation. 
Another  is  the  monotony  of  existence;  and  a  third  is  deprivation  of 
liberty  and  of  the  opportunity  to  have  some  share  (though  it  be  but  as  a 
spectator)  in  the  life  of  the  community.  Some  time  ago  an  aged  pauper 
from  a  London  workhouse  fell  dead  in  the  street  whilst  wheeling  a  hand- 
cart for  delivering  firewood  from  the  workhouse.  At  the  inquest  one  of 
the  jury  expressed  his  opinion  that  it  was  a  great  '*  hardship  "  that  an  old 
man  should  have  been  put  to  such  a  task.  "  Hardship  I "  exclaimed  the 
witness  (the  master  of  the  workhouse),  '*  it  is  considered  a  privilege." 
"Then,'*  replied  the  juryman,  "God  preserve  me  from  a  life  in  which 
wheeling  a  barrow  becomes  a  privilege." 

These  matters  are  acknowledged  by  the  Commission  of  1895,  but 
little  more  than  classification  was  recommended,  and  any  idea  of  promoting 
what  may  be  called  the  **  almshouse  "  idea  was  scouted. 

Classification  goes  a  long  way  to  meet  the  first  of  these  causes.  Segre- 
gation of  the  better  elements  of  workhouse  society  from  the  worse  has 
been  carried  out  to  a  considerable  extent  in  all  large  workhouses ;  but  only 
the  more  glaring  evils  of  the  system  have  been  mitigated.  Still  more 
classification  is  wanted,  besides  other  reforms,  and  no  doubt  the  labours  of 
the  Royal  Commission  now  sitting  will  result  in  much  re-organisation. 

I  assume  that  we  are  considering  the  case  only  of  the  best  class  of 
aged  poor;  those,  in  fact,  who  have  drifted  to  the  workhouse  by  the 
force  of  circumstances  beyond  their  control.  I  may  add  that  this  par- 
ticular class  bears  but  a  very  small  proportion  to  the  whole ;  none  the  less 
it  is  entitled  to  all  the  consideration  we  can  give  it. 

On  the  other  hand,  better  conditions  for  the  lower  stratum  of  our 
labouring  population,  and  what  is  of  greater  importance,  a  higher  senti- 
ment of  filial  responsibility,  may  reduce  the  proportion  materially. 

Provided  greater  stringency  is  exercised  in  the  case  of  the  unworthy 
majority,  better  treatment  of  the  minority  will  not  have  those  fatal  effects 
of  undermining  individual  efforts  to  be  self-supporting,  which  are  freely 
prophesied  for  any  relaxation  of  the  severity  of  the  Poor  Law. 

What  is  required  besides  collective  segregation  for  this  particular  class 
19  the  opportunity  of  enjoying  the  comparative  privacy  to  which  they  have 
been  accustomed,  the  denial  of  which  is  hardship  to  them. 
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I  have  seen  many  workhouses,  old  and  new,  and  have  often  thought 
that  the  inmates  were  less  out  of  place  in  the  old  than  in  the  new.  A 
short  time  ago  I  was  shown  over  part  of  a  workhouse  in  South  London  for 
more  or  less  infirm  people,  and  of  which  the  board  of  guardians  are  justly 
proud.  Nothing  more  could  be  done  in  the  way  of  creature  comforts. 
But  the  inmates  appeared  as  lay  figures,  as  having  nothing  in  common 
with  their  surroundings.  Some  of  the  men  were  playing  bagatelle  in  a 
desultory  manner,  but  most  of  them  sat  round  the  walls  and  tables  doing 
nothing.  In  their  own  homes  most  of  them  would  have  been  engaged 
upon  some  task  in  which  tliey  took  interest.  The  women  were  more  or 
less  employed  in  light  needlework,  etc.,  but  they,  too,  were  oppressed  with 
the  "  institution  "  air.  Even  the  beautifully  kept  and  comfortable  rooms 
for  the  married  couples  lacked  that  indefinite  air  of  home,  of  which  one 
ingredient  is,  I  am  bound  to  say,  a  certain  amount  of  untidiness. 

Classification  in  the  workhouse  cannot  be  carried  further  than  it  is 
at'  Fulham ;  special  privileges  are  given  there  to  the  best  class  of  aged 
poor,  and  every  effort  is  made  by  the  provision  of  light  employment,  etc., 
to  give  them  an  interest  in  life.  But  their  surroundings  still  suggest  the 
workhouse  rather  than  the  home:  a  character  which  is  reduced  to  a 
minimum  in  the  case  of  the  married  couples'  cottages,  with  their  pretty 
front  gardens  and  plain  but  homely  fittings,  to  which  is  added  the  personal 
note  of  the  occupants. 

It  is,  then,  for  this  class  that  isolated  or  cottage  homes  are  proposed 
and,  in  some  few  cases,  have  been  erected,  and  there  can  be  no  question 
as  to  their  being  an  improvement  upon  associated  wards,  except  for  those 
who  are  too  old  and  feeble  to  attend  to  their  daily  wants  without  assist- 
ance. For  such,  we  have  always  provided  bright  and  comfortable  infirm 
wards,  where  they  are  nursed  or  cared  for  by  an  attendant.  They  can 
be,  and  generally  are,  treated  better,  than  in  their  own  homes.  When 
they  are  really  ill  there  is  the  infirmary. 

The  Select  Committee  on  the  Cottage  Homes  Bill  of  1899  was  "  im- 
pressed with  the  advantages  of  providing  separate  cottages  in  connection 
with  the  workhouse,"  but  its  recommendation  does  not  express  whole- 
hearted approval,  and  it  embraces  married  couples'  quarters,  which  liave 
been  provided  in  most  workhouses  for  twenty  years  and  upwards. 

After  all,  the  cottage  home  is  a  modified  reversion  to  the  principle  of 
the  almshouse,  which  took  shape  some  centuries  ago,  and  lasts  till  this  day. 

The  question  we  have  to  ask  is,  can  these  cottage  homes  be  built, 
maintained,  and  administered  at  a  reasonable  cost,  a  cost  per  inmate  not 
exceeding  that  which  obtains  in  a  workhouse  ?     There  are  no  data  of  the 
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cost  of  administration  to  go  upon,  as  yet ;  but  I  think  that  it  is  possible : 
indeed,  that  the  cost  may  be  less,  for  reasons  which  will  be  given  later  on. 
As  far  as  I  am  aware  the  system  has  been  adopted  by  two  Unions 
only,  Sheffield  and  Bradford,  and  by  the  courtesy  of  the  architects,  Messrs. 
Empsall  and  Clarkson,  I  give  the  plans  of  the  Bradford  buildings.  Other 
unions  or  parishes  have  adopted  the  principle  of  cubicles  for  the  sleeping 
accommodation.  The  system  at  Wandsworth  is  but  a  half-way  house  to 
the  more  comprehensive  scheme  at  Bradford. 

The  accommodation  provided  is  for  132  beds,  and  the  cost  of  the 
buildings  without  land  and  furnishing,  fencing  and  laying  out  ground, 
but  including  administrative  buildings,  is  estimated  at  £100  per  bed. 

The  scheme  is  very  interesting,  and  it  is  a  long  step  in  the  right 
direction.  It  is  barely  in  working  order  yet,  and  it  is  impossible,  there- 
fore, to  say  whether  the  experiment  will  effect  all  that  is  hoped. 

To  illustrate  the  special  features  recommended  I  have  prepared  a  rough 
scheme  for  a  home  for  48  healthy  aged  men.  It  might  be  increased  to 
100  or  more  without  proportionate  increase  of  the  administrative  block  or 
of  officers  in  charge. 

The  main  items  in  the  cost  of  maintaining  the  indoor  poor  are  rent, 
including  interest  and  redemption  of  capital  or  building  loans ;  administra- 
tion cliarges,  including  salaries  of  officials ;  maintenance,  including  food, 
clothing,  fuel,  etc. 

Superficially  considered,  it  seems  impossible  to  doubt  that  under  all 

these  heads  the  cost  of  isolated  homes  must  be  greater  than  that  of 

associated  ward-blocks  ;  but  that  is  because  the  same  standards  are  used 

for  both.     My  purpose  is  to  shew  that  the  charges  under  the  first  head 

may  be  less,  and  to  suggest  that  under  the  second  they  may  certainly 

be  less,  and  under  the  third  not  appreciably  more. 

In  the  first  place  the  buildings,  being  of  one  storey  only,  require 
lighter  construction.  They  entail  no  long  passages  or  staircases,  both 
expensively  constructed  to  resist  fire. 

In  modem  workhouses  an  elaborate  system  of  pipes  and  boilers  is 
reqaired  to  provide  lavatories  and  baths  with  hot  and  cold  water,  and  the 
wards  with  hot  pipes  or  radiators,  besides  electric  light  and  steam  cooking. 
I  am  far  from  suggesting  that  these  things  are  unnecessary.  The  diffi- 
culty of  organising  for  common  labour  the  population  of  a  workhouse,  the 
great  majority  of  whom  have  neither  the  will  to  work  nor  the  ability  to 
work  properly,  necessitates  a  small  army  of  officers  and  servants. 

In  the  second  place,  as  the  homes  would  house  the  elite  of  the  work- 
house inmates,  the  amount  of  supervision  required  would  be  reduced  to  a 
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minimum.  If  residence  in  the  homes  were  made  contingent  upon  good 
behaviour,  there  would  be  a  strong  inducement  to  act  accordingly,  and  a 
strong  incentive  to  good  behaviour  for  those  still  in  the  workhouse,  with  a 
view  of  qualifying  for  entrance  to  the  homes. 

Admission  might  be  made  contingent  upon  good  behaviour  and  the 
necessary  strength  to  enable  each  man  to  look  after  himself.  Under  a 
system  of  small  associated  cottages  the  second  condition  might  be  relaxed 
somewhat,  if  one  of  the  small  family  was  able  to  give  assistance  to  the 
weaker  member. 

With  respect  to  the  number,  single  tenements  are  not  desirable  as  a 
rule.     Sudden  illness  or  a  small  accident  might  leave  an  old  man  without    - 
aid  at  a  critical  moment.     Two  in  each  tenement  are  better,  though  I  Z 
have  heard  that  there  are  objections.     On  the  whole,  three  to  four  in  a  ^ 
room  is  the  best  number.     An  experienced  oflScer  would  soon  know  tb 
different  types  who  would  make  congenial   housemates;  and  indeed, 
doubt  in  time  the  inmates  themselves  would  have  something  to  say  in  tb 
matter. 

Referring  to  my  rough  scheme  and  taking  the  type  of  cottage  A,  whichK" 
appears  to  me  best  adapted  to  the  purpose,  and  allowing  three  in  eaclvr 
room  or  tenement,  or  twelve  in  each  cottage,  four  of  them  would  accom — 
modate  48  old  men. 

Each  tenement  comprises  a  sitting  room,  the  bed  cubicles  being  cur — 
tained  off  during  the  day.  To  each  is  attached  a  small  scullery  and  fooc^ 
cupboard.  There  is  a  small  porch  with  a  seat  in  it,  and  this  forms  airr: 
inglenook  by  the  fireplace  which  would  be  very  cosy.  The  sanitaiy  con- — ■ 
veniences  would  be  grouped  together  and  screened  off  by  trees,  etc.  Each^ 
room  has  a  fireplace  with  a  small  range  and  oven  which  would  be  used  bw* 
the  inmates  in  preparing  breakfast  and  tea.  No  hot  water  would  be  laicZ- 
on  either  to  the  sink  or  lavatory  basin.  The  kettle  would  have  to  b^ 
brought  into  requisition  for  such  a  luxury,  which,  by  the  way,  is  denied 
to  the  vast  majority  of  those  who  live  outside  the  workhouse. 

Other  types,  B  and  C,  are  a  little  smaller,  simpler,  and  cheaper. 

I  also  show  the  plans  of  some  small  blocks  for  married  couples,  which, 
with  few  modifications,  would  be  suitable  as  cottage  homes  for  either  sex. 

Those  for  Wandsworth  Union  were  designed  by  Mr.  Cecil  Sharp, 
A.R.I.B.A.,  who  tells  me  that  the  cost,  exclusive  of  furnishing,  was 
£3,640,  or  about  £75  per  inmate.  As  these  blocks  (and  the  others  illus- 
trated) form  part  of  a  large  workhouse,  no  administrative  offices  are  in- 
cluded in  the  cost. 

The  buildings  at  Marylebone  and  Mitcham  Workhouses  were  designed 
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by  the  late  Mr.  Henry  Saxon  Snell,  and  have  been  built  atid  occupied 
for  nearly  twenty  years.  The  block  designed  by  myself  for  Fulham 
Parish  has  not  yet  been  carried  out. 

Every  detail  should  be  simplified,  the  object  being  to  approximate  the 
accommodation  and  conveniences  as  far  as  possible  to  those  to  which 
flie  majority  of  the  inmates  have  been  accustomed  in  their  own  homes. 
They  might  add  anything  in  the  way  of  decoration  in  their  own  way  and 
with  such  works  of  art  as  might  come  into  their  possession  in  illustrated 
papers.     The  taste  displayed  might  be  poor,  but  it  would  be  their  own. 

The  administrative  block  (or  cottage)  should  also  be  designed  upon 
the  most  economical  lines,  and  without  unnecessary  rooms.  For  instance, 
a  general  meeting  or  recreation  room  should  be  provided  for  the  inmates. 
Why  should  it  not  also  be  used  as  a  dining-hall  ?  If  a  committee  room 
is  required,  why  not  use  it  also  as  a  library  or  quiet  room  For  the  inmates  ? 
There  is  no  need  to  build  a  separate  house  for  the  matron,  a  bed  and 
sitting-room  are  all  that  is  necessary. 

About  three  baths  would  be  required,  and  should  be  in  the  administra- 
tive cottage.  No  chapel  is  required,  the  inmates  being  allowed  to  attend 
wiy  church  or  chapel  in  the  neighbourhood. 

The  buildings  might  be  surrounded  by  a  wooden  fence  (stone  if 
cheaper),  the  grounds  laid  out  partly  in  flower  beds,  partly  in  vegetable 
heds,  and  every  encouragement  given  to  the  inmates  to  keep  the  place 
beautiful  by  their  own  labour,  under  the  superintendence  of  a  gardener. 

The  cost  of  these  cottages,  worked  out  on  the  basis  of  sixpence  per  foot, 
amounts  to  £3,160,  or  £44  per  inmate.  The  administrative  blocks,  drain- 
age, fencing,  etc,  would  bring  it  up  to  £60-70  per  inmate. 

The  officer  in  charge  should  be  a  matron,  preferably  a  trained  nurse, 
whose  ministrations  would  be  of  gi'eat  ser\  ice  to  the  old  and  feeble,  and 
whose  disciplined  habits  would  be  invaluable  in  keeping  everything  in  good 
order.     She  would  require  two  or  three  servants  for  cooking  and  the  care 
of  the  administrative  buildings.     A  superintending  gardener,  and  prob- 
ably a  carpenter  or  handyman,  would  also  be  required. 

In  connection  with  the  estimate,  I  would  remind  you  that  in  alms- 
houses few  officers  are  employed.  In  that  with  which  I  am  best  acquainted, 
the  Printers'  Almshouses  at  Wood  Green,  North  London,  there  are 
ihiriy-two  cottages  accommodating  fifty-six  persons  (of  whom  the  majority 
are  married  couples).  It  is  managed,  under  a  visiting  committee,  by  one 
trained  nurse,  assisted  by  a  warden  who  is  one  of  the  pensioners.  A  gar- 
dener is  also  employed,  but  does  not  spend  his  whole  time  there. 

Might  not  such  an  establishment  be  the  means  of  mitigating  much,  if 
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not  all  the  degradation  of  the  workhouse?     Would  it  not  encoura^ 
greater  interest  in  the  inmates  of  the  more  fortunate  classes  outside  T 


Miss  Ck)NBTANCE  Cocubane  (Bural  Housing  and  Sanitation  Associat: 
referred  to  the  great  scarcity  of  cottages  in  rural  districts.  The  tied  ho 
attached  to  farms  were  wanted  for  labourers  who  could  work ;  so  the  aged  ] 
were  turned  out  the  moment  they  ceased  to  work,  and  there  was  no  place 
them  but  the  workhouse. 

Mb.  p.  Habding  Bobebts  (Holywell)  considered  that  the  provision 
isolated  homes  for  the  aged  poor  in  the  workhouses  was  not  the  best  methot 
dealing  with  that  class  of  paupers.  If  they  were  deserving  poor  he  maintai 
that  sufficient  outdoor  relief  should  be  given  to  make  them  comfortable  in  tl 
own  homes,  rather  tlian  to  remove  them  to  workhouses  or  publiclj-provi 
cottages.  It  was  possible  to  deal  with  and  classify  paupers  who  ought  to 
in  workhouses  without  incurring  the  heavy  expenditure  proposed  by  the  wr 
of  the  paper.  He  had  had  twenty  years'  experience  of  workhouse  admi 
tration,  and  in  that  time  he  only  knew  of  one  case  in  which  a  married  coi 
wished  to  live  together. 
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THE  UTILIZATION  OF  OLD  PITS  AND 
QUARBIES,    AND    OF    CLIFFS,    FOR 
THE   RECEPTION  OF  RUBBISH. 

By  HORACE  JB.   WOODW^ARD,  F.R.8. 


IT  will  be  readily  admitted  that  in  many  parts  of  the  British  Islands 
local  authorities  do  not  exercise  proper  control  over  the  disposal  of 
the  waste  products  of  the  communities.  While  this  is  notably  the  case 
in  many  rural  districts,  there  are  semi-rural  districts,  and  even  popular 
sea-side  resorts,  where  sanitary  reforms  are  likewise  necessary. 

Since  the  time  of  the  Roman  occupation^  as  we  learn  from  Mr.  F.  W. 
Allen's  interesting  paper  on  Leicester,*  it  has  been  a  custom  to  utilize 
abandoned  pits  for  the  reception  of  town-refuse. 

The  exih  likely  to  result  from  the  process,  when  dwelling  houses  are 
afterwards  erected  on  the  tracts,  have  been  sufficiently  recognised,  and  the 
law  now  exercises  its  protective  influence. 

The  pollution  of  building  sites  is  not,  however,  the  only  objection  that 
should  be  raised  to  the  indiscriminate  infilling  of  pits  and  quarries.     In 
many  parts  of  the  country  picturesque  heaths  and  conmions,  places  that 
niay  be  regarded  as  natural  health  resorts,  have  been  defiled  by  the  shoot- 
ing of  rubbish  into  old  gravel  or  clay  pits  or  stone  quarries.     Moreover, 
the  material,  glass  and  crockery,  sharp  fragments  of  metal,  as  well  as  dust 
and  decomposing  organic  matter,  is  apt  to  be  scattered  on  ground  border- 
ing the  abandoned  pits.    From  an  aesthetic  point  of  view  this  is  deplorable ; 
l>ut  the  rubbish  is  not  only  unsightly,  it  is  unwholesome  from  the  ill  odours 
that  arise,  and  dangerous  from  the  wounds  that  may  be  inflicted  especially 
on  children. 

As  a  matter  of  fact  the  number  of  abandoned  excavations  has  largely 
increased  during  the  last  twenty  years,  because  the  poorer  kinds  of  road- 
iiietal  are  no  longer  used  to  the  extent  that  was  formerly  the  case ;  while 
^nmbers  of  brickyards  have  been  relinquished  because  larger  works,  in 
'^tter  situations,  have  monopolised  the  trade.  As  many  of  these  excava- 
tions have  been  utilized  for  the  reception  of  town  or  trade  refuse,  it  is  not 
prising  that  the  geologist  often  finds  his  task  less  pleasant  than  it 

*  On  the  collection,  disposal  and  utilization  of  Town  Refuse  in  Leicester,  Jour.  R.  San. 
^^'.  Vol.  XXV.  1904.  p.  1. 
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might  be.     Indeed,  to  make  observations  in  a  kind  of  dust-bin  is  in  itself 
an  insanitary  proceeding. 

The  benefit  of  the  community  has  of  course  to  come  before  individual- 
ism, and  with  this  ideal  before  him,  the  geologist  is  naturally  concerted  at 
the  way  in  which  water-bearing  strata  are  rendered  liable  t(^ contamination, 
from  the  practice  of  shooting  parish  refuse  into  old  chalk-pits,  limestone- 
quarries,  or  gravel-pits.  When  the  local  supply  of  drinking  water  is 
drawn  from  shallow  wells  in  the  adjacent  strata,  the  danger  of  pollution 
may  be  serious. 

In  many  places  around  our  sea-coasts,  cliffs  have  been  appropriated  for 
the  tipping  of  rubbish ;  and  this  not  only  in  remote  regions.  Thus  two 
years  ago  the  inhabitants  of  a  well-known  health  resort  on  the  south  coast 
were  considering  the  question  of  shooting  the  rubbish  over  the  cliffs  on 
the  eastern  side  of  the  town.  At  present  the  little  river  is  polluted  and 
disfigured  near  its  outlet  by  vegetable  and  other  refuse  cast  into  it  by 
inhabitants  along  its  banks ;  and  this  material,  cabbage-stalks,  egg-shells, 
and  what  not,  is  distributed  over  the  very  limited  beach  at  low  tide. 

In  another  locality,  in  North  Wales,  the  cliff  was  utilised  for  town- 
refuse  in  proximity  to  a  residential  quarter,  and  to  a  frequented  portion 
of  the  shore. 

Far  away  in  North  Britain,  a  cliff-face  bordering  the  rocky  harbour, 
is  the  town  dust-bin.  The  materials  that  are  not  blown  over  the  town  or 
washed  into  the  water,  remain  banked  up  against  the  cliff,  offensive  enough 
in  hot  weather.  The  lighter  materials  that  enter  the  water  are  floated  up 
the  harbour  and  are  stranded  on  the  beach  in  front  of  the  principal 
houses.  There  sea-weed  and  old  boots,  paper,  wood  and  dead  animals  get 
commingled  in  a  tangled  mass,  that  is  at  intervals  removed  by  boat  and 
transferred  to  a  distant  pail  of  the  bay. 

In  connection  with  this  subject  it  is  satisfactory  to  learn  that  public 
latrines  have  been  provided  at  certain  fishing-villages ;  *  but  there  is  still 
a  lamentable  pollution  of  the  foreshore  in  many  a  picturesque  locality 
adjacent  to  fishing  and  other  villages. 

It  is  evident  that  the  elementary  principles  of  sanitation,  cleanliness 
and  tidiness,  might  be  taught  more  forcibly  in  schools,  and  carried  into 
practice  more  generally  by  local  authorities.  As  remarked  by  Mr.  W.  F. 
Goodrich,  the  tipping  of  refuse  is  a  relic  of  antiquity,  **  There  is  only  one 
method  of  final  disposition  for  the  whole  of  the  waste,  that  is  the  great 
purifier — fire.'^t 

*  Keport  by  Dr.  J.  Spencer  Low  to  Local  Government  Board,  No.  200, 1904. 
t  **The  Economic  Disposal  of  Town  Refuse,"  1901,  p.  19. 
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With  regard  to  this  method  of  disposal  of  towii-  and  village- refuse, 
the  cost  of  destructors  is  doubtless  prohibitive  for  small  communities.  If 
it  is  at  present  needful  to  utilise  pits  for  refuse,  care  should  be  taken  in 
their  selection.  The  local  water-bearing  strata,  as  well  as  prominent 
pictorial  and  frequented  grounds,  whether  commons  or  cliffs,  should  be 
avoided ;  and  pits  where  necessary,  should  be  dug  as  far  as  possible  from 
public  thoroughfares. 

Co-operation  may  eventually  solve  some  of  the  difficulties.  Dr.  Sims 
Woodhead  last  year  remarked  that  "  the  selfishness  of  communities  must 
be  counteracted  by  the  constitution  of  some  central  organisation,  which 
shall  be  empowered  to  control  water  supplies,  and  which  shall  also  be  em- 
powei"ed  to  prevent  contamination  of  any  possible  supply  with  sewage,"* 
OT,  it  may  be  added,  with  any  other  refuse  material. 

Dr.  Woodhead  expressed  his  opinion  in  favour  of  a  "  National  Water 
Board  with  County  Committees,*'  a  proposal  somewhat  akin  to  that  advo- 
cated at  a  public  congress  summoned  by  the  Society  of  Arts  in  1878,  the 
need  of  which  becomes  each  year  more  urgent. 

Me.  W.  Whitakjbr  (Croydon)  corroborated  Mr.  Woodward's  statements  as 
to  the  disposal  of  refuse.  He  bad  lately  seen  a  small  chalk-pit  in  a  residential 
dbtrict  close  to  London,  which  was  being  used  for  the  collection  of  old  sardine- 
tins,  slop-pails,  and  other  like  articles.  Other  cases  of  a  much  worse  kind  had 
come  before  him  several  years  ago  and  had  been  duly  recorded. 

Mb.  Woodwabd  (London),  in  reply  to  a  cjuestion  from  tlie  President, 
remarked  that  ^iith  regard  to  the  selection  of  sites  suitable  for  the  shooting  of 
niblrish,  any  information  in  the  possession  of  the  Geological  Survey  was  always 
at  the  public  service.  He  remarked  that  Stroud  was  in  advance  of  some  other 
places.  One  of  the  by-laws  of  the  Eural  District  Council  was  as  follows : — "  A 
person  shall  not  place,  or  cause  or  suffer  to  be  placed,  any  filth,  dust,  ashes  or 
rubbish  removed  from  any  ^drain,  earth-closet,  privy,  ashpit,  or  cesspool,  or  other 

leceptacle,  in  any  lissen,  cleft,  joint,  fissure  or  parting  in  the  Great  Oolite  or 

other  rocks.'' 

The  Pbesidbnt  moved  that  this  meeting  do  recommend  the  subject  to  the 
attention  of  the  Council  of  The  Boyal  Sanitary  Institute,  transmitting  to  them 
a  copy  of  the  by-law,  with  the  view  to  their  making  a  representation  to  the 
Government  in  order  to  get  the  general  adoption  of  some  such  by-law  through - 
cmt  the  United  Kingdom. 

The  resolution  was  put  and  carried. 


♦  Jour.  R.  &1W.  ImU,  Vol.  xxvi.,  1006,  pp.  426,  427. 


NOTES  ON  THE   BACTEEIAL   TEE  AT- 

MENT  OF   SETATAGE. 

By     STUART     H.     DAVIE38. 


ABSTRACT. 

THE  Author  points  out   a  growing  tendency  towards   uniformly 
opinion  in  some  important  directions,  and  indicates  modificationB  i 
methods  of  working  which  seem  to  be  demanded. 

The  points  to  which  particuhir  attention  is  drawn  are  (a)  Besidence  i 
tanks,  as  a  means  of  equalizing  sewage,  or  as  preparation  for  further  treat — 
ment;  (b)  sludge  redaction;  (c)  arrestment  of  suspended  or  irreducible 
matters. 

(a)  Prolonged  residence  in  tanks  is  not  generally  necessary,  either  as 
arising  from  variation  in  the  character  of  sewage  or  as  productive  of 
change  facilitating  treatment  in  beds. 

(b)  While  opinions  as  to  the  possible  amount  of  sludge  reduction  hav 
not  been  realised,  such  matter  may  be  rendered  inoffensive  by  the  actio 
of  organisms  under  aerobic  or  anaerobic  conditions. 

(c)  Beds  must  be  effectually  protected  by  the  more  complete  removal 
of  matters  in  suspension  in  the  initial  stages  of  treatment. 

The  great  variety  usually  associated  with  sewage,  together  with  the 
tendency  which  such  variation  may  have  in  lessening  bacterial  efficiency 
are  points  which  have  been  frequently  insisted  upon,  but  the  success 
of  attempts  at  purification  in  cases  in  which  variation  in  character  has 
been  ignored  or  but  little  considered  compel  attention,  as  the  results 
appear  to  show  that  failure  has  more  frequently  arisen  from  variation  in 
flow  than  from  variation  in  the  nature  of  the  liquid  treated ;  and  if  we 
except  towns  where  the  sewage  is  frequently  characterised  by  a  strongly 
acid  reaction,  and  bacterial  life  and  development  is  of  necessity  small, 
so  that  equalisation  or  neutralisation  must  be  resorted  to,  probably  the 
question  of  large  tank  accommodation  (with  a  view  to  equalising  the 
sewage  or  as  productive  of  a  necessary  change)  will  receive  decreasing 
attention.  In  ordinary  cases  the  organisms  upon  which  we  rely  have 
shown  themselves  sufficiently  elastic  in  their  powers  of  adjustment  and 
digestion,  to  deal  with  variations  common  to  sewage.  A  purification  of 
from  80  to  90  per  cent,  was  effected  in  a  few  minutes  on  dissolved  im- 
purities at  Leeds.     The  best  effluents  obtained  on  the  works  were  those 
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frm  a  Ducat  bed,  and  good  effluents  were  also  assured  by  the  triple 
filtration  of  more  or  less  crude  sewage. 

Septic  tanks  have  proved  of  great  practical  value  in  the  finer  division 
of  suspended  matter  as  discharged  on  to  beds^  and  the  better  maintenance 
of  capacity  as  contrasted  with  a  process  of  simple  sedimentation. 

Sludge  reduction  may  be  materially  aided  by  certain  conditions.     Con- 
oentration,  temperature,  and  the  provision  of  surfaces  influence  the  result. 
As  to  the  more  effectual  arrestment  of  suspended  matter,  simpler  and 
l^»s  costly  means  of  attainment  than  those  suggested  appear  necessary. 

It  appears  necessary  to  keep  the  following  aims  in  view : — (a)  collec- 
fcion  and  concentration  of  sludge  without  undue  interruptions  to  the  flow 
of  Kwage ;  (Jb)  more  effectual  arrestment  of  suspended  matters  and  avoid- 
aiLxce  of  clogging  by  improved  methods  of  working  rather  than  by  elabor- 
aartion  in  design;  (c)  resolntion  of  sludge  under  an  aerobic  condition  as 
productive  of  less  offence  and  more  rapid  treatment. 

For  rapidity  of  treatment,  the  value  of  trickling-beds  is  evident ;  by 
'this  system  a  working  capacity  may  be  maintained  for  a  considerable 
period,  which   may  apparently  be  prolonged  by  systematic  drying  and 
Washing  out,  as  evinced  by  matter  removed  from  beds  of  this  character 
^ter  resting.     It  is  doubtful  if  the  full  value  of  surfaces  in  this  respect 
can  be  realised  apart  from  a  period  of  stagnation ;  and  despite  the  fact 
that  contact-beds  and  trickling-filters  have  in  the   past  been  regarded 
somewhat  in  the  light  of  rival  methods  of  treatment,  an  approach  towards 
a  system  of  combined  action  seems  possible.     The  difficulty  of  arresting 
inatter  which  may  cause  clogging,  in  sedimentation  or  septic  tanks,  arising 
'  either  from  the  weight  of  such  matter,  increased  velocity,  or  evolution  of 
gases,  appears  to  point  to  an  arrangement  whereby  suspended  matter  is 
arrested  and  resolved  by  a  system  of  contact,  leaving  impurities  in  solution 
to  be  dealt  with  by  a  continuous  flow ;  but  in  any  system  of  contact  pre- 
liminary to  continuous  treatment,  the  beds  must  be  filled  with  a  medium 
which  can  be  readily  washed,  and  provision  must  be  made  for  the  careful 
drawing  off  of  the  effluent  by  floating  arms  or  telescopic  weirs,  and  for  the 
ample  aeration  of  the  beds. 

To  avoid  unnecessarj'  interruption  to  the  flow  of  sewage,  and  to  insure 
the  more  complete  resolution  of  arrested  matter,  it  seems  desirable  to 
curtail  the  period  of  contact  as  far  as  possible,  and  to  prolong  that  of  rest. 
This  seems  to  be  justified  by  the  facts  that  the  purity  of  an  effluent 
resulting  from  a  system  of  contact  (in  freedom  from  suspended  matter)  is 
largely  effected  during  early  residence  ;  while  the  period  of  maximum 
activity  in  the  destruction  of  solid  organic  matter  in  a  contact-bed  is  that 
following  on  the  drawing  off  of  the  liquid. 
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Under  such  a  system  deposited  matter  will  probably  show  a  lessened 
tendency  to  adhere  to  the  medium  in  the  beds  owing  to  increased  aera- 
tion, and  the  process  of  washing  out  will  be  facilitated.     The  indestruct— 
ability  of  the  medium,  the  careful  drawing  off  of  the  effluent,  and  facilitiess 
for  washing  out  during  times  of  storm,  would  become  of  importance. 

Analyses  of  sludge  taken  from  beds  have  frequently  shown  that  matter- 
has  been  carried  forward  (by  accelerated  flow  and  by  the  activity  taking 
place  in  tanks)  which  should  have  been  deposited,  and  removed  from  grifc 
chambers. 

Variation  in  flow  is  (il)jectionable  in  connection  with  detritus  tank^ 
designed  to   retain  the  maximum  amount  of  inorganic  matter  and  th^ 

minimum  amount  of  organic,  and  departure  from  a  rate  of  flow  which  wil 

secure  this  object  must  result  in  the  release  of  insoluble  matters  witH 
consequent  loss  of  water  capacity  in  tanks  or  beds,  or  the  deposition  o»- 
reducible  matters  which  should  be  dealt  with  later. 

Rules  in  the  design  of  detritus  tanks  (such  as  a  flow  of  40  feet  pe=^ 
minute  irrespective  of  length  of  flow,  or  a  capacity  of  2  gallons  per  hea-^ 
irrespective  of  the  form  of  tank)  are  of  little  value.  A  uniform  rate  o^ 
flow  under  varving  discharges  can  be  attained  by  adaptation  of  the  fonrr: 
of  tank.  A  tank  to  fulfil  this  purpose  would  be  wide  and  shallow,  ao  ^ 
would  need  a  stejiped  weir  at  the  outlet-end,  but  the  height  of  flow  wool^^ 
afford  an  indication  of  the  quantity  of  sewage  to  be  dealt  with  on  bed^ 
the  greatest  possible  head  would  at  all  times  be  available,  and  while  th-^ 
cost  of  construction  and  labour  in  cleaning  must  be  greater  than  in  som<^£ 
forms  of  tank,  the  advantages  gained  would  justify  it,  the  ill-effects  o^ 
imperfect  design  in  this  particular  being  felt  more  or  less  throughout  th^^ 
process  of  treatment. 

In   large  tanks  the  author  suggests  the  possibility  of  emptying  frond 
below,  screw-down  valves  being  ])laced  at  intervals  in  the  floor. 

\_For  Discussion  on  this  Paper^  see  page  -^6*.] 
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THE  LIFE-HISTOBY  FOR  EIGHT  YEARS 
OF  THE    EXPERIMENTAL    COKE 
AND    CLINKER    FILTER-BEDS    AT 
KINGSTON-ON-THAME  S. 

By    DOUOLA8    ARCHIBAHiD.     M.A. 

(MEMBER.) 


THE  establishment  and  I'ecord  of  results  with  these  beds  form  a  some- 
what unique  chapter  in  sewage  disposal,  on  account,  not  merely  of 
the  exceptional  character  of  the  chemical  treatment  and  purification  in  the 
Kingston  tanks,  but  because  at  the  present  time  the  coke-bed,  after  eight 
years  continuous  working,  with  scarcely  a  single  day's  rest,  and  with  no 
alteration  or  cleansing,  except  on  one  occasion,  is  now  receiving  and 
dealing  with  no  less  than  8  fillings  a  day  of  the  Kingston  tank  effluent  (at 
the  special  request  of  the  Royal  Commission)  and  is  giving  an  average 
purification  thereon  of  about  62*4  per  cent.,  from  an  average  of  16  daily 
averages,  as  reckoned  by  the  analyses  of  albuminoid  ammonia. 

The  Establishment  of  Expekimental  Coke  and  Clinker 

Filter-Beds. 

The  Native  Guano  Company,  for  whose  system  of  precipitation  the 

works  was  designed,  were   able   to  satisfy  all  the   requirements  of   the 

Thames   Conservancy   with   the   unfiltered  tank   effluent  from  1888   to 

1896,  when  the  Conser\'ancy  demanded  a  stricter  standard  all  the  way 

up  the  river.     On  knowing  this  the  Company  at  once  determined  to  erect 

experimental  contact  beds  to  supplement  the  tanks,  one  of  coke-breeze 

and  the  other  of  chnker. 

A  brief  account  of  the  results  from  the  prolonged  working  of  these 
beds  may  show  what  can  be  done  by  single  filtration  of  a  high-class 
chemical  effluent,  from  which  all  the  suspended  and  a  large  proportion 
of  the  dissolved  solids  have  been  eliminated  in  the  tanks. 
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The  Material  Dimensions  of  the  Coke  and  Clinker  Beds. 

Table  L 


1 
1 

Coke-bed. 

Olinker-bea. 

Dimeiuions— 
L6]i|^h 
Breadth 
Depth... 

Material- 
Bottom,  9  inches 
Second,  9  inches 
Top,  18  inches 

•  ••    *vi  leei;      •••        «•*        «••        «•• 

•  a.    A  J.  reel      ••«         •••         ••*         •«• 

•  ••      o  xee^       ••         •••         •••         ••• 

...   Unbroken  coke,  4  ins.  to  6  ins. 
...   Broken  coke,  1  in.  to  2  ins.     ... 
...   Breeze,  with   dust   removed, 
.    Jin.  to  j^ in. 

20  feet 

11  feet. 

3  feet. 

Large  clinker,  4  ins.  to  6  ins, 
Clinker,  1  in.  to  |  in. 

The  empty  capacity  would  thus  be  4,125  gallons. 

As  will  be  seen  later  the  water  capacity  of  the  coke-bed  was  abnoj 
mally  small,  probably  owing  to  some  obliquity  in  its  construction,  in  con 
parison  with  its  areal  dimensions. 

The  water  capacity  of  the  clinker-bed  was  normal 

Filling  of  the  Experimental  Coke  and  Clinker  Beds. 

The  filling  and  emptying  of  these  beds  has  been  based  upon  two  houi 
actual  contact,  and  as  much  aeration  as  was  possible,  consistent  with  tl 
number  of  fills  per  24  hours. 

This  is  very  similar  to  the  plan  by  which  the  Roscoe  beds  i 
Manchester  were  worked. 

With  6  fills  the  times  have  been  thus : — 

Start  filling    ...     6       a.m.         Begin  to  run  off    ...         8.15  a.m. 


Full 


6.15 


»> 


stand  empty  until 


9 


»» 


and  so  on  until  the  evening,  when  the  bed  was  run  off  at  8.15  p.m.  an 
stood  empty  until  12  midnight,  and  again  was  run  off  at  2.20  a«m.  an 
stood  empty  until  6  a.m. 

I  have  not  been  personally  responsible '  for  the  arrangement  of  tl 
times  of  contact  and  aeration,  otherwise  I  should  have  been  inclined  to  ti 
the  effect  of  shortening  the  period  of  contact  and  lengthening  the  peric 
of  aeration.  At  the  same  time  the  highly  satisfactory  purification  that  hj 
been  effected  shews  that  the  empirical  time-table  is  a  good  one.  It  i 
however,  very  important  that  the  facilities  for  emptying  a  filter-b< 
constructed  similar  to  these  on  a  large  scale  should  be  equally  goo 
otherwiset  he  lowest  stratum  of  the  bed  would  never  get  aerated  and  migl 
conceivably  become  a  breeding  ground  for  anaerobes,  which  might  un< 
some  of  the  work  done  in  upper  parts  of  the  bed  and  reproduce  the  odou 
and  unstable  compounds  connected  with  the  hydration  instead  of  tl 
oxidation  stage  of  metamorphosis. 


f 


Douglas  Aecbibald. 


475 


s 

e5 


0) 

o 
o 

< 

CO 

o 

O 

< 

b 

o 

> 

«i 


<5 


e 


c3 
"II 


~^** 

s 


<« 


\^ 


^ 


S 
f  I 


o 

3 
1^ 


•8 


S 


:s 

Si 

» 

H 

04 

• 

.a 

<«-» 

« 

6< 

% 

•a 

p3 

>> 

1^ 

• 
< 

^ 

M 

§ 

^ 

S 

>» 

a 

• 

<lj 

• 

^ 

'«« 

^ 

o 

tT 

5 

n 

o 

ij 

^  § 


.§ 

p 


J9- 


Is 


S   3   s 


kO       CO 


00 


I 


s 


s 


CO        CO 


I 


J-'flJ 


ss 


S. 


"S 

a 
a 

5 


^lll 


a 


i 


f 

? 

-< 


S    "2 


oil 


«i 


®  «  « 


o 


•       "^    r     B^    •^i.»      •^*       ••      i^«      • 


s^ 


P^     ^ 


&4 

* 


6b.     p«     :s4 


^        <N        GO        ^        ^        Cp        A 
61       (fl       C9        CI        61       C9 


(M 


s 


Sf^  —  Oa  kO  (M 
^  "V  O  t» 
C'l       t-i       »-i       CI 


s 


1^ 


o 


»0        »«v 


00       ^ 

»♦»     o 

00       ^ 


o 


3; 


CI 


eo 


CO 


CO 


S     S     fH     fi     S     ^     ^ 


^.   8    S 


00 


Q     2 


•a 

o 

O 


S    3 


S 

I    S^    S 

5  ^.  2 


5 
00 

GO 


2    -1    8    g    S    'I    2 


S    2    5 

S      CO      •-» 


f-M      d     eo 


•s 

CO 

O 


5     00     g 
S     '^     8 

•-»       TO       fc 


uQ 


to 


s 


3 

CI 


< 


»o 

lO 
lO 


00 
CI 


OD 

3 

o 
o 

00 


t 

a 
O 


§ 

£ 

OB 

o 

s 


•         ••• 


476 


Experimentql  Coke  and  CUnket*  Filter  Beds, 


i 


I 

Si 


II 


a 
c 


O 
P- 

< 


a 


i4 


S      «      <-i      S 

^     &     f^     6 


o     o 


•  ■••••• 

fie     C^     Ch     ^      &4     pEi     ^ 

S  $  9  $  $  s  s 

$  s  s  s  $  $  s 

«->     ^     »-<     ^     f^     cq     c^ 
H     H     H     H     Eh*     h      ^ 


^*     ^      ^     S     oc     t»     35 
o     o     o     o     o     o     o 


b 


•M        CO 
00        t^ 


o     o 


CE4  fa 

s  f  ?  e  fi  8  ? 

CO  CI  M  C3  00  03  00 

Eh*  ^  Eh  t^  Eh"  Eh  E^' 


M*      t*      :s      -*      CI      o      o 
»r:      t*     w     »i^     cc      t*     t>. 


lO      CO      iC      -^      ^n*      cc 


CO      CO      -^ 


i2      -H      53      f^ 

CO        I>*        (O        CO 


CI        ^        <^ 

CO      i      CO 


0»-iO'-"Ot-«0-^0»-«OCtOt-« 


EH       Eh 


lOiO 

• 

??l 

5S 

00 -^ 

? 

i-HCI 

<-iCI 

i-iCO^Cl 

»liCI 

f-iCOr-i 

CI 

• 

• 

Eh 

H* 

• 

• 

E^ 

• 

• 

4i 

CO      ^      00      ^      S      S      o^ 
600060^ 


or 


£ 


s 


CO 


I 


• 


i 


E 

o 
a 

•s 


o 
•a 


8 


f 


Douglas  Archibald. 


477 


The  Coke-Filter  Bed. 
Purification^  measured  by  Albuminoid  Ammonia. 

The  general  results  are  given  in  Table  III. 

The  action  of  this  filter  on  the  tank  effluent  is  one  by  which  not 
merely  the  average  puriBcation  as  measured  by  the  albuminoid  ammonia 
is  greatly  increased,  but  the  range  of  variabiUty  about  the  mean  is  reduced 
both  in  absolute  measure  and  as  a  percentage  of  the  mean  value. 

The  following  table  gives  the  differences  from  the  averages  during  the 
successive  periods  of  the  extreme  maxima  and  minima  daily  mean  values 
of  the  albuminoid  ammonia  of  the  Tank  Effluent  and  Filtrate : — 

Table  III. — Figures  in  parts  per  million. 


Daily  Mean  Tank  Efflaeot.     . 

Daily  Mean  Filtrate. 

Dlffennoea  of 

Differencei  of 

PtrlixL 

EztrameB  from 

Averageii  of 

Extremes  from 

Averagea  of 

ATerageii. 

Periodn. 

Averages. 

Periods. 

Albuminoid. 

Albuminoid. 

1 

-f  1-36  -  1-09 

233 

-f  0-34  -  o-2r» 

0-81 

2 

4-  1-24  -  110 

2-25 

-f  0-35-  1-38 

0-66 

3 

+  1-40  -  1-27 

2-33 

-f  0-45  -  1-42 

0-88 

4 

-f  0-85  -  1-66 

2-90 

4-  0-3r>  -  0-35 

0-95 

6 

4- 1-32  -  0-88 

2-48 

-f  0-36  -  0-34 

0-94 

6 

4-  0-50  -  0-60 

2«0 

4-  0-27  -  0-23 

0-93 

7 

-f  0-47-  1-53 

2-93 

+  0*48  -  0-48 

0-92 

Averages  ... 

+  1-07  -  1-16 

2-54 
(True.) 

4-  0-37  -  0-34 

0-89 
(True.) 

From  this  we  may  deduce  the  mean  amplitude  of  variation  of  the  daily 
^ttean  tank  efflaent  as  2*23  and  of  the  dailv  mean  filtrate  as  0'71. 

If  the  index  of  variability  be  taken  as  represented  by  the  ratio- 
*inplitude  of  range  to  average  we  have 

For  the  Tank  -^^-J^  and  for  the  Filtrate 


»nd  thus  for  the 


2-54 


0-«i) 


Daily  Mean  Tank  Effluent     0-88  ( 
Daily  Mean  Filtrate        ...     0-79 


[-     as  the  Index  of  Variability, 


*od  a  reasonable  expectation  that  a  high  albuminoid  in  the  tank  effluent 
'^l  be  reduced  in  a  greater  proportion  than  the  65  per  cent,  given  by  the 
average  daily  means  from  the  tank  and  filter,  viz.,  2*54  and  0'89 
(wbmninoid  in  parts  per  million). 

An  inspection  of  the  figures  in  Table  II.  shows  that  this  law  is  of 
P^ieral  incidence. 
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Thus  the  purifications  corresponding  to  the  maxima  (daily  mean) 
effluents  are  usually  maxima,  and  corresponding  to  the  minima  (daily  mea 
tank  effluents  minima,  the  reverse  law  applying  generally  to  the  filtrates. 

The  average  differences  are,  moreover,  very  similar,  thus  : — 

Table  IV. 


Daily  Mean  Tank  Effluents. 


Daily  Mean  Filtrates. 


Maximonip 
Per  cent. 


Minimum. 
Per  oent. 


Maximum. 
Per  cent 


Minlmunm. 
Percent. 


Average  tank  to  filter  purifica- 
tions per  cent,  in  all  groups. 


68 


65 


The  lowest  purification  corresponding  to  a  maximum  tank  effluent;  is 
61  per  cent.,  and  the  highest  corresponding  to  a  minimum  tank  effluent  62 
per  cent^     The  greatest  exceptions  to  this  rule  appear  to  be  the  following* ; 


Daily  Mean 
Tank  Effluent 

Daily  Mean 
Filtrate. 

Purification  per  cent 

2-80 
2-40 
1-47 

l-4() 
1-30 
0-33 

50)  Maximum  filtrates  of 
46f     periods  4  and  7. 
77    Minimum  filtrate. 

For  practical  purposes  it  is  only  necessary  to  consider  the  maxima 
filtrates,  from  which  it  appears  that  a  daily  mean  purification  of  over  50 
per  cent,  can  be  relied  upon  for  tank  effluents  above  the  average  figure 
for  albuminoid,  and  that  with  the  Kingston  sewage  and  tank  effluent,  and 
a  filter  of  the  relative  dimensions,  and  of  material  similar  to  the  one  used 
in  these  experiments  with  the  coke  filter-bed,  the  mean  daily  albuminoid 
figure  will  average  0*89,  and  very  seldom  exceed  1*25. 

The  number  of  deviations  above  and  below  the  average  have  not  beel* 
counted,  but  cannot  differ  largely  owdng  to  the  approximate  equality  of 
the  extreme  deviations  in  Table  V.  The  number  of  negative  deviations^ 
however,  is  probably  greater,  and  more  so  than  might  be  inferred  fron^ 
the  average  deviations  +  0*37  and  —  0'34  owing  to  the  fact  that  th^ 
average  0*89  includes  some  cases  excluded  from  consideration  as  extremes 
owing  to  abnormal  condition  in  regard  to  gas  refuse. 

The  general  balance  may  be  seen  from  Table  V.,  where  the  averages 
are  compared  with  the  arithmetical  means  of  the  extreme  values.  Th& 
differences  between  the  values  for  the  calculated  averages  and  those  of 
the  arithmetical  means  of  extremes  are  remarkably  small  in  all  the  periods. 
The  inference  is  that  the  occurrence  of  the  extreme  deviations  is  due  to 
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the  operation  of  a  law  which  operates  more  or  less  regularly  and  equally 
on  both  sides  of  the  average  and  is  practically  indei>endent  of  the  rate  of 
flow  or  the  age  of  the  filter. 

Table  V. — Filtrate  (Daily  Mean). 


Period. 

(a)  Average. 

(b)  Max.  +  Min.     i 

DifTerence. 
(a)-  (b). 

1 

0-81 

0-86 

-0-04 

2 

0-66 

0-67 

-0-01 

3 

0-88 

0-89 

-0-01 

4 

0-95 

0-95 

nil. 

5 

0-94 

0-95 

-  001 

6 

n-93 

0*95            ' 

-0-02 

7 

OV'2 

0-92            ! 

1 

nil. 

The  following  cases  of  extreme  valueS  exhibit  the  same  tc»ndency  of 
the  filter  to  generally  exercise  its  maximum  purification  when  most 
wanted,  and  its  least  when  lea.st  so,  and  so  be  somewhat  self-ad j us tive  : — 

Table  VI. 


Casea. 

Tank  Effluent. 

FMltrate. 

Purification. 
Per  cent. 

Abeolate  mftTimum  daily  mean  purification  ... 
AUolate  maximum  daily  mean  tank  effluent.. 
Abiolate  minimum  daily  mean  purification  ... 
Abeolute  minimum  daily  mean  tank  effluent.. 

2-69 
3-80 
1-13 
1-05 

0-49 
liO 
()«5 
0*47 

84 
71 
42 
55 

The  Coke  Filter  Bed. 
Purification  by  Oxygen  absorbed  in  four  hours. 
The  estimations  of  oxygen  absorbed  have  not  been  made  continuously, 
fines  in   the  South  of  England    more   importance    is   attached    to   the 
albuminoid  ammonia  as  an  index  of  impurity.     (See  Table  VII.) 

Table  YIl.— Coke  Filter. 


Periode. 

No.  of 
Samples. 

Daily  Mean  Average 
Oxygen  absorbed 

in  4  honn. 
Grains  per  Gallon. 

Daily  Mean 

Average 

Piirifloatlon  on 

Tank  Effluent. 

Per  cent. 

Daily  Mean 

Average  No. 

of  Fills. 

Tank.            Filtrate. 

lUy  4, 1900  to  Sept.  4, 1901 

27 

1-50 
Max.  Unk 

Min.  tank. 
0-83 

0-45 
0-39 
0-33 

70 

Purification. 
83 

60 

4-7 
(258  gallons 
per  cube 
yard.) 
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The  PuRiFriNG  Work  or  the  Coke  Filter. 

The  process  of  the  average  purification  corresponding  to  the  qaantrit;j 
passed  through  the  filter  in  each  of  the  seven  periods  may  be  realised  frx>ii 
the  following  table : — 


Table  VIII. 


Period. 


No.  of  Fills 
per  24  honn. 


ATertfe  capaoity 

of  Filter 

in  fallona. 


ATerafe  flow 

ingaUons 
per  cube  yard. 


ATera^ 
Parifloation  upon 

Tank  Bfllaeai 
from  Albuminoid. 


1 
2 
3 
4 
5 
(> 
7 


3 
4 
6 
4 
3 
4 
6 


1,328 
1,265 
1.372 
1,288 
1,219 
1,120 
1,107 

Arerage 


163 
207 
337 
211 
149 
195 
272 

219 


65 
71 
62 
67 
62 
64 
64 

65 


It  will  be  seen  that  the  purification  reached  a  maximum  in  the  secondL-^ 
period  of  four  fillings,  and  altogether  averaged  higher  at  this  number  than 
at  any  other.  Also  that  while  it  fell  somewhat  at  the  first  trial  of  six 
fillings,  it  maintained  a  high  figure  in  the  seventh  period  when  six  fillings 
were  again  tried.  •  Prima  facie  this  might  be  partly  due  to  the  progressive 
reduction  in  the  amount  passed  through  owing  to  the  reduction  in  capacity 
given  in  the  average  flow  per  cubic  yard,  but  a  more  rigid  analysis  shews 
this  hypothesis  to  be  untenable. 

In  order  to  give  an  idea  of  what  may  be  termed  the  purification  of  the 
filter  at  each  number  of  fillings,  I  suggest  the  following  function  which 
combines  the  flow  and  purification  combined. 

The  purification'work  may  be  defined  as  flow  per  cube  yard  muUipUed 
by  percentage  of  purification^  and  I  shall  indicate  this  fimction  by  the 
symbol  term  "  FlotvpurJ^ 

Thus  if  219  represents  the  average  flow  for  all  the  periods  per  cubic 
yard,  and  65  per  cent,  is  the  average  amount  of  albuminoid  eliminated,  or 
as  it  is  termed  the  avemge  purification — 

— - — ,  or  142*35,  represents  the  average  "flowpur." 

Ti'eatiug  the  figures  for  the  successive  periods  in  this  way  we  have  the 
following  (Table  IX.) :— 
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Table  IX. 


Period. 

No.  of  Fills 
per  24  honra. 

1 

Flow  pur. 

Time  of  each 
Period  in  days. 

1 

3 

106 

848 

2 

4 

147 

107 

3 

6 

209 

270 

4 

4 

141 

204 

5 

3 

92 

724 

6 

4 

125 

71 

7 

6 

174 

294 

ATerage 

142 

Since  the  "  flowpiir  "  of  a  contact  filter  bed  evidently  varies  according 
to  the  number  of  actual  fills,  in  order  to  determine  the  progressive  dete- 
rioration, comparison  can  only  be  legitimately  made  between  the  values 
for  the  flowpur  at  the  same  number  of  fills.  Taking  the  various  cases, 
and  reckoning  from  the  middle  of  each  period,  we  have  the  following : — 


Table  X 

.  • 

Period. 

No.  of 
FilUngB. 

Percentage 

Bednction  of 

Flowpur. 

No.  of  dayi 
elapsed. 

Percentage 

Bednction 

per  annum. 

2to6 
4  to  6 

2  to  4 

3  to  7 

4 
4 
4 
6 

15 

11 

4 

17 

1,286 
861 
425 

1,281 

4-25 
4-66 
3-43 
4-75 

Owing  to  an  alteration  made  in  the  top  12  inches  of   the  filter  in 

March,  1901,  its  capacity  was  somewhat  increased  at  the  commencement 

of  the  third  period,  so  that  the  figures  4*66  and  4'75  are  probably  the 

nM»t  correct.    Taking  the  mean  of  these,  which  correspond  very  closely, 

the  flowpur  of  the  filter  may  be  said  to  reduce  at  a  rate  of  about  4*7  per 

cent,  per  annum,  the  actual  practical  amount  being  dependent  on   the 

number  of  fills  found  to  be  possible  with  a  required  degree  of  purification. 

The  actual  reduction  in  the  water-capacity  of  the  filter  from  the  third 

to  the  seventh  period  was  equal  to  19*3  per  cent.,  which  works  out  about 

5*5  per  cent,  per  annum.     The  flowpur,  therefore,  deteriorates  somewhat 

iess  than  the  water-capacity,  and  therefore  the  purification-power  alone 

is  well  maintained.     The  reductions  in  both  are  small. 

A  similar  comparison  of  contact  filters  receiving  a  septic  tank  effluent 
will  show  a  deterioration  in,  or  a  loss  of  water  capacity  amounting  to 
aboat  six  times  as  much  as  the  above. 
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The  Clinker  Filter  Bed. 

This  has  been  worked  somewhat  similarly  to  the  coke-bed,  except  t 
latterly  the  number  of  fillings  has  been  reduced  to  four  per  24  hoi 
while  those  on  the  coke-bed  have  been  increased  to  eight. 

This  has  been  done  at  the  request  of  the  Royal  Commission,  beca 
the  coke-bed  has  consistently  given  better  purifications,  and  in  order 
see  how  far  the  fillings  could  be  increased  when  dealing  with  a  ta 
effluent  of  this  species  without  materially  diminishing  the  purification. 

Pnma  facie  it  was  conceivable  that  part  of  the  difference  between 
degree  of  purification  attained  by  the  coke  and  the  clinker  beds  mij 
be  due  to  the  difference  in  the  two  water-capacities  corresponding 
the  same  surfaces,  but  the  relation  already  found  between  the  eapacii 
and  the  purifications  shows  that  this  factor  is  either  insignificant  or  in 
terminate,  since  when,  the  average  flow  per  cube  yard  in  the  coke-bee 
163  gallons  the  purification  is  65  per  cent.,  and  when  it  is  336  gall 
62  per  cent.,  or  a  drop  of  only  3  per  cent,  for  an  increase  of  174  gallc 
while  for  an  increase  from  163  gallons  flow  to  207  gallons  flow  then 
an  increase  in  the  purification  of  6  per  cent. 

A  detailed  comparison  of  the  analyses  of  the  filtrates  from  the  clink 
bed  has  not  been  made,  but  for  a  period  of  two  years  a  comparison  of  1 
samples  t«'iken  under  similar  conditions  has  been  made,  which  is  gi^ 
below : 


Table  XI. —  Comparison  of  Coke  and  Clinker  Filter  Beds. 
PuRiFiOATioxs.    Albuminoid  Ammonia.    (Daily  Means.) 
Period,  September  26,  1902,  to  September  17,  1904. 


Average  Tank 
No. of  Samples.                   Effluent;  partH 

per  million. 

1 

Areiuge  Filtrate; 
parts  per  million. 

Purification. 
Percent 

Average  llo' 
per  cube  jai 

Coke,  106      

Clinker,  106 

2-46 
2-46 

0-95 
1-25 

01 
49 

+  12 

149* 
217* 

-68 

*  Excluding  the  idea  that  the  difference  in  the  ratio  of  water- capacities  to  aaift 
could  account  for  any  material  difference  in  the  purifications. 

Now  if  the  law  which  so  evidently  operates  in  the  ease  of  the  coke-1 
holds  for  the  clinker-bed,  the  purification  for  a  flow  of  217  gallons  ouj 
to  some  extent  to  be  higher  than  for  one  of  149.     (See  Table  VIIL) 

Even  if  we  take  the  most  unfavourable  view,  and  consider  that  i 
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i^her  flow  accounted  partly  for  the  lower  purification  in  the  proportion 
of  3  per  cent,  for  174  gallons,  we  should  only  be  able  to  account  for 
1  per  cent,  of  the  difference  in  favour  of  the  coke. 

It  may  therefore  be  safely  concluded  that  the  difference  shown  above 

has  nothing  to  do  with  the  difference  of  capacity  and  flow  in  the  two 

filters,  but  is  due  to  physical,  chemical,  or  bacterial  differences,  or  all  three 

combined,  in  the  action  of  the  two  filters  upon  the  tank-effluent  of  the 

Native  Guano  Company's  process  at  Kingston-on-Thames,  by  which  the 

coke-bed  exercises  a  purification  of  1 2  per  cent,  more  than  the  clinker-bed. 

The  actual  purifying  work  done  by  the  filters  measured  in  flowpurs 

daring  this  period  was — Coke,  90-89  flowpurs ;  Clinker,  10(v33  flowpurs ; 

bat  there  is  little  doubt  that  if  the  coke-filter  were  of  the  s.ame  volume 

and  water-capacity  as  the  clinker-filter  the  differences  in  the  flowpurs 

would  have  been  the  same  as  in  the  purifications. 

The  clinker-filter  has  never  shown  in  other  periods  any  purifications 
corresponding  to  those  of  the  coke-filter.  Consequently  I  have  confined 
ttiyself  chiefly  to  a  discussion  of  the  results  from  the  coke- bed. 

The  Water  Capacity  of  the  Experimental  Coke  and  Clinker 

Beds. 

Owing  probably  to  some  obliquity  in  its  dimensions,  the  absolute 
capacity  of  the  coke-bed  has  been  always  considerably  less  than  the  normal 
capacity  of  such  beds  from  the  very  first.  The  water-capacity  of  the 
clinker-bed  has  on  the  other  hand  been  normal. 

Thus  the  original  water  -  capacity*  of  various  similar  beds  at 
Manchester,  Leeds,  Leicester  and  London  was  on  the  average  49*5 
per  cent^t  of  their  empty  capacity  and  progressively  dropped  thence  to 
28'4  per  cent,  of  the  empty  capacity  after  6*2  months  when  receiving 
^ttled  sewage.  A  mean  of  18  beds  in  various  centres  given  in  Dr. 
Clowes'  Report  No,  679,  yields  an  average  of  45  per  cent. 

Similarly  the  Roscoe  beds  at  Manchester  almost  exactly  of  the  same 
dimensions  as  the  coke  and  clinker  beds  at  Kingston,  viz.,  25  cubic  yards, 
l^gan  with  a  water  capacity  of  1,750  gallons  which  is  41  per  cent,  of  the 
empty  capacity. 

At  Kingston  the  linear  dimensions  of  both  the  coke  and  clinker  beds 

*  The  ori^al  capacity  in  the  case  of  London  was  taken  ten  days  after  the  expert- 
Dients  began,  m  Leicester  23  days. 

t  See  my  former  paper  on  "  A  Comparison  of  Chemical  and  Septic  Tank  Systems," 
"'"^r-  San.  Iwt,,  Vol.  XXIV.,  Part  IIL,  p.  333. 
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should  have  made  their  empty  capacity  equal  to  24*4  cubic  yards  or  i 

gallons.     As  a  fact  their  original  water  capacities  were  as  follows : 

Percentage  of 
Qallons.  empty  capacity. 

1,400  340 


Water  Capacities. 
Coke-bed 


Clinker-bed 


1,850 


44-7 


The  cause  of  this  remarkable  difference  has  not  yet  been  ascerta 
but  as  soon  as  the  present  experiments  cease,  the  material  will  be  cl< 
out,  and  the  empty  capacities  re-measured. 

The  value  for  the  clinker-bed  is  normal. 

In  estimating  the  relative  loss  of  capacity  little  error  will  be  introdi 
and  the  rate  appears  to  be  almost  identical  for  either  filter  (Table  XI 

Table  XII.  — Reduction  in  Water-capacity  of  the  Coke  and  Clinker  E 


Coke  bed. 

Oapftcity. 

Clinker  bed. 

Oallons. 

Year. 

GalloDB. 

Year. 

1901,  March 

1 
1,420 

1902,  July  7 

1,850 

1901,  October 

1,324 

1903,  October  17 

1,700 

1903,  October 

1,129 

1904,  November  11 

1,690 

1904,  November  9 

1,190 

1905,  December  1 

1,355 

1905,  November  9 

i             990 

1906,  February  22 

1,346 

1906.  February  22 

:            817 

These  give  a  total  average  decline  in  capacity  per  annum,  as  folio 

Annual  percentage  reduction  in  ca{ 

8*0 


Coke-bed 
Clinker-bed 


A  similar  comparison  of  the  alterations  of  capacity  of  the  Roscoe 
at  Manchester  shows  a  decline  of  capacity  amounting  to  10*7  per 
per  annum  of  original  water-capacity  as  follows : — 

Water  capacity  in  gallons. 
Dec.  19,  1905  ...  ...  1,750 

Jan.   8,  1899  ...  ...  1,188 

These  may  be  taken  to  represent  the  rate  of  loss  of  capacity  of  < 
beds  after  a  good  chemical  effluent  has  been  passed  on,  the  small  loss  I 
evidently  connected  with  the  small  amount  of  suspended  matter. 

This  may  be  readily  seen  by  a  comparison  in  which  the  effect  of 
so-called  chemical  effluent  at  Barking  is  shown,  in  the  rate  of  lo 
capacity  of  the  one-acre  6  ft.  coke-bed.     This  effluent  contains  abo 
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Expei'imental  Coke  and  Clinker  Filter  Beds. 


grains  of  suspended  matter  per  gallon,  and  the  stoppage  of  such  matter  1 
the  filter  probably  accounts  for  the  high  purification  at  an  expense 
capacity  of  the  bed  (Table  XIIL). 

Table  XIV. — Flowpurs  per  Single  Contact 


System. 

Flowpurs.* 

• 

Kingston 

Chemical  tank  and  single  contact. 
Manchester       

Chemical  tank  and  Roscoe  beds. 
ijonQon  ...        ...        ...        ...        ...        ... 

Chemical  tank  and  6  ft.  bed. 
Lieicesier           ...        ...        ...        ...        ... 

Detritus  tank  and  first  contact. 

149 
77 
42 

1         "^ 

i 

• 

Table  XV. 

Total  Purification  per  cent. 


Cube  yards  of  Filter 
bed  for  1  million      Total  Flowpara.' 
gallons  daily  flow.f 


Kingston 
Manchester 
London  ... 
Leicester 

•  •  •                •  •  • 

•  •  •                ■  •  ■ 

•  •  •                •  •  • 

•  •  •                •  •  • 

91 

4^291 
6,869 

18,800 
5,129 

212 

125 

45 

140 

^  In  these  flowpurs  only  the  purification  in  albuminoid  ammonia  has  been  considered. 
f  In  estimating  the  ultimate  amount  of  filter  bed  required,  regard  must  be  paid  to  the 
rate  of  loss  of  ca^mcity  per  week  (Table  XIII.). 


[77ii«  IHscusaion  applies  also  to  the  Paper  by  Mr.  Stuart  H.  Davif 

on  page  470,^ 

Dr.  8.  KiDE.vL  (London)  agreed  with  the  author  in  the  desirability  ( 
limiting  the  size  of  the  detritus  tank,  and  keeping  the  sewage  in  agitation  whe 
passing  through  it.  He  would  like  the  whole  flow  to  be  passed  through  sue 
tanks,  as  storm  filter  beds  were  even  at  the  best  of  little  use,  and  were  still  let 
of  value  when  choked  with  detritus. 

Mr.  a.  J.  Martin  (London)  said  that  there  was  one  point  with  which  fa 
was  in  cordial  agreement,  the  necessity  for  freeing  the  effluent  from  sospende 
solids  before  filtration ;  but  it  was  not  merely  the  suspended  solids  which  the 
had  to  guard  against,  as  with  a  clear  effluent  there  would  often  be  considerabl 
clogging  of  the  filtering  material  by  growths  fed  by  the  matter  dissolved  in  tfa 
effluent.  Hence  the  desirability  of  providing  some  sort  of  rough  filter,  coi 
taining  material  which  might  be  washed,  on  which  such  growths  might  fom 
instead  of  on  the  material  of  the  filter  proper.    An  hour's  flow  seemed  to  hii 
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far  too  large  for  a  detritus  chamber.  He  found  from  ten  to  twenty  minutes 
sufficient  for  all  legitimate  detritus  ;  any  larger  capacity  led  to  the  deposition  of 
organic  solids.  Dr.  Eideal  had  said  that  the  pioneers  of  the  septic  tank  note 
made  provision  for  the  removal  of  the  undigested  residuum.  They  had  done  so 
from  the  start.  He  congratulated  Mr.  Archibald  on  the  good  work  he  was 
getting  out  of  his  contact  beds.  Mr.  Archibald  had  been  anticipated  in  respect 
of  his  **flow  purification"  figure  by  Mr.  Watson  of  Birmingham.  He  (Mr. 
Martin)  was  not  sure  that  the  percentage  purification  was  the  best  measure  of 
the  quantity  of  work  done.  It  would  hardly  be  fair  to  take  it  in  comparing  a 
weak  sewage  with  a  strong  one,  for  which  purpose  it  was  necessary  to  state  not 
the  percentage,  but  the  quantitij  of  impurity  removed.  It  occurred  to  him  that 
a  still  better  criterion  would  be  the  weight  of  nitrogen  oxidised  per  cubic  yard 
of  filtering  material.  He  agreed  with  Mr.  Archibald  that  it  was  not  fair  to 
treat  the  published  figures  from  different  works  as  a  measure  of  relative 
efficiencies.  It  would  not  be  fair  to  do  so  even  on  Mr.  Archibald's  flow 
purification  basis,  as  the  higher  figure  obtained  in  one  case  might  be  due,  not 
to  any  actual  superiority  in  the  system  used,  but  to  the  fact  that  the  one 
sewage  was  more  amenable  to  treatment  than  the  other.  Really  comparable 
figures  could  only  be  obtained  where  the  systems  to  be  compared  were  tried 
on  the  same  sewage  under  the  same  control,  as  was  now  being  done  by  the 
Royal  Commission  on  Sewage  Disposal.  Complaint  \^as  made  that  the  Com- 
missioners were  taking  a  long  time  about  their  work;  but  it  would  be  very 
poor  policy  to  goad  them  into  issuing  a  premature  report  on  incomplete  or  ill- 
digested  experiments. 

Mr.  Stuabt  H.  Davies  (London),  in  reply  to  a  point  raised,  remarked 
that  he  was  not  an  advocate  for  a  system  of  contact  as  generally  understood, 
but  recent  know-ledge  had  revealed  the  fact  that  in  dealing  with  certain 
dasses  of  sewage  the  presenci?  of  potential  suspended  matter  (only  partially 
oxidizable)  had  to  be  considered,  and  while  in  a  larger  number  of  cases  the 
judicious  working  of  continuous  filters  might  prove  sufficient  to  meet  all  require- 
ments, eWdence  would  seem  to  show  that  in  other  cases  matter  of  the  character 
described  would  be  released  with  the  effluent,  and  that  in  order  to  preserve 
capacity,  and  at  the  same  time  discharge  effluents  which  would  maintain  the 
requisite  degree  of  purity,  a  preliminary  period  of  stagnation  in  the  presence  of 
surfaces  might  have  to  be  resorted  to.  The  alternative  being  the  final  treatment 
of  effluents  from  trickling  filters  (in  these  special  cases)  by  straining  through 
*nd,  together  with  the  drying  and  w^ashing  out  of  the  filters.  The  system  of 
contact  suggested  was  not  that  commonly  understood  by  the  term,  but  was 
one  which  involved  short  periods  of  contact  and  long  periods  of  rest,  the  object 
lining  to  arrest  the  matter  described,  affi)rding  opportunities  for  the  oxidation  of 
^h  proportion  as  might  be  amenable  to  such  action  and  facilities  for  the  easy 
removal  of  the  remainder. 


A   FORM    OP    DRY    PRIVY    SUITABLE 

FOR    SITUATIONS    NOT   ADAPTED 

FOR   WATER-CLOSETS. 

By    A.    TVHAR.TON    METOALFB. 


ABSTRACT. 


THE  Kichardson  system  is  not  so  generally  known  as  it  ought  to  be ; 
it  is  the  invention  of  the  late  Mr.  Charles  Richardson,  M.InstC.E.. 
F.G.S.,  the  "  Father  "  of  the  Severn  Tunnel. 

The  conditions  for  a  successful  dry  closet  system  are  the  absence  ol 
any  depression  in  which  fluid  can  accumulate  and  sewage  be  produced, 
and  a  supply  of  dry  sifted  earth,  which  exercises  a  complete  disintegrating 
action  on  fcecal  matters  and  paper;  so  much  so,  that  if  supplied  in  quan- 
tities of  from  1  to  1^  lbs.  to  each  stool,  a  compost  is  formed  after  u 
time  (two  or  three  weeks)  which 
is  completely  deodorised,  and  can 
be  handled  and  used  over  again 
or  used  as  manure,  for  which 
purpose  it  is  valuable. 

The  best  earths  are  brick 
earths,  loamy  surface  soils,  dried 
clay,  vegetable  mould. 

In  the  Richardson  dry  privy 
the  first  condition,  the  absence  ot 
a  cesspit,  is  insured  by  making 
the  catch  above  ground  lev^ 
with  a  slight  gradient  towards 
the  back,  terminating  in  a  heap 
of  dry  earth,  shown  in  dotted 
line  in  the  figure. 

In  the  annexed  sketch  the  minimum  size  is  shown  as  used  fur  a 
cottage.  It  is  designed  here  as  a  separate  building,  but  may  be  con- 
structed equally  well  as  a  lean-to. 

This  ty])e  of  closet  can  be  conveniently  arranged  in  series,  back  to 
back,  with  an  approach  alley  between  for  inspection,  removing  compost, 
or  supplying  fresh  earth ;  it  is  particularly  suitable  for  temporary  use  in 
contractors'  works,  camps,  etc.,  or  for  schools  where  water  supply  is  a 
difficulty.  The  author  erected  a  series  for  a  village  school  in  the  Isle  of 
Man,  which  were  found  very  convenient  and  satisfactory. 
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RUBAL    ^W^ATER    SUPPLIES. 

By  EDWAUD   F.    WILLOUGhHBY,   M.D.Loiid..  D.P.H. 


THE  PubUc  Health  (Water)  Act,  1878,  Sec.  3,  reads  :  « It  shall  be  the 
daty  of  every  rural  sanitary  authority  to  see  that  every  occupied 
dwelling  house  within  their  district  has  within  a  reasonable  distance  an 
Available  supply  of  wholesome  water  sufficient  for  the  consumption  and  use 
f«r  domestic  purposes  of  the  inmates  of   the  house.      If  the  supply  be 
insufficient  and  the  owner  neglect  to  make  provision  the  local  authority, 
if  it  be  proved  to  their  satisfaction  that  such  supply  can  be  provided 
tt)  each  house  at  the  cost  of  a  capital  sum,  the  interest  on  which  at  5  i>er 
eent.  would  not  exceed  2(1.  j)er  week,  or  in  special  cases  to  be  approved  by 
the  Local  Government  Board   of   3d.,   i.e.  of  £8   13s.  4d.  or  £13,  as 
the  case  may  be,  mai/  after  two  notices,  and  after  at  least  seven  months 
from  the  date  of   the  first,  provide  it  themselves,  charging  the  owners 
and  recovering  the  cost   either  summarily  or   as  Private  Improvement 
Expenses.     The  owner  may  after  the  second  notice  appeal  to  the  Local 
tjovemment    Board."      Sec.    6:    "No  house   mav    be    built    or   rebuilt 
without  a  proper  supply  of  wholesome  water  under  a  penalty  of  £10. 
A  certificate  must  be  obtained  from  the  medical  officer  of  health,  and  if 
refused    the    owner    may    appeal    to    the    Local   Government   Board." 
Sec,  7 :    "  Rural  sanitary  authorities   shall   from   time   to   time  inquire 
into  the    condition    of    the    water    supplies   within    their    district,    and 
fflay  sj)end  money  on  analyses   or   otherwise   for  the   purpose."     They 
shall  also  have  right  of  entry  under  sees.  102  and  103,  Public  Health 
Act,  if  they  have  reasonable  grounds  for  supposing  a  supply  to  be  in- 
strfficient     But  for  the  sanction  implicitly  given  to  inaction  by  the  word 
mai/  in  place  of  shall  in  sec.  3,  these  clauses  would  be  fairly  satisfactory 
Were  it  not  for  a  further  loophole  afforded  by  the  use  of  the  words  "  a 
reasonable  distance,"  which  may  be  anything  that  the  arbitrary  discretion 
of  the  magistrate  or  of  the  owner  himself  may  decide.     A  quarter  of  a 
mile  has  been  pronounced  a  reasonable  distance  for  children  to  carry  every 
drop  of  water  in  pails,  while  the  wholesomeness  of  the  water  is  a  matter 
with  which  the  authority  may  or  may  not  trouble  itself. 
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But  supposing  the  authority  to  be  animated  by  the  best  intentions 
they  may  find  themselves  hampered,  if  not  paralyzed,  by  the  law  itsell 
There  should,  of  course,  be  some  limit  to  the  expense  to  which  an  owne 
may  be  put,  but  the  language  of  the  saving  clause  is  ambiguous,  and  i 
has  been  decided  that  it  must  be  interpreted  as  if  it  applied  to  one  hous 
only.  Thus,  an  owner  of  six  houses  might  be  compelled  to  provide  eac 
with  a  well  if  he  could  do  so  for  £6,  or  even  for  £8,  per  house ;  but  h 
cannot  be  compelled  to  expend  £24  on  one  larger  well,  though  he  migb 
supply  all  the  six  thereby  at  a  cost  of  one  penny  per  week  for  each,  insteai 
of  two  pence,  and  at  a  capital  outlay  of  £24  in  place  of  £36  or  £48. 

The  greatest  difficulty  is  encountered  in  places  where  the  soil  consis" 
to  a  depth  of  100  or  more  feet  of  clays,  in  which  there  are  no  water-bearin 
strata.  Such  are  the  formations  known  as  the  Gault,  and  the  Kimmeridg 
and  Oxford  clays.  Here  it  is  necessary  to  go  beyond  the  immedia~ 
vicinity,  which  neither  the  owner  nor  the  Local  Authority  can  do,  aK 
the  only  remedy  lies  in  a  resort  to  the  County  Council,  on  which  tl 
supreme  responsibility  should  devolve.  It  should  be  empowered  to  a. 
thorize  or  compel  the  formation  of  water-boards  for  the  supply  of  combia « 
districts  devoid  of  means  of  supplying  themselves. 

The  following  are  a  few  of  the  most  glaring  instances  that  have  cok: 
under  my  notice : — 

1.  Bailey  Hill,  Birdbrook,  Essex. 

Nine  cottages  approached  by  an  almost  impassable  road,  the  o\y\ 
gation  to  repair  which  is  disclaimed  by  the  local  authority,  while  tl 
owner  threatens  to  close  them  if  he  is  put  to  any  expense.  Five  of  then 
have  25  inmates,  and  two  famiUes  have  to  walk  100  yards  to  reach  the 
pond  on  which  the  cottages  depend  for  water,  the  nearest  other  source 
being  over  a  mile  away. 

This  pond  is  fed  by  the  surface-drainage  of  ploughed  fields  and  a  ditch, 
The  surface  was  covered  with  a  thick  green  scum,  and  the  water  waj 
dark  and  muddy.  The  cottagers  had  to  strain  it  and  to  let  it  stand  foi 
some  hours  to  clear  further.  When  disturbed  by  rain  or  by  horses  beinj 
led  into  it,  it  showed  many  anquillulas,  small  red-worms,  and  it  was  alway 
full  of  animalculaj.  Close  by  and  within  a  few  yards  of  the  ditch  is 
privy  used  by  sixteen  or  more  persons,  which,  after  heavy  rain,  overflow 
into  this  ditch,  and  the  contents  of  the  cesspit  when  it  is  emptied,  perha^ 
once  a  year,  are  thrown  on  the  surrounding  ground,  whence  much  must  I 
washed  into  the  pond. 
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Twenty-three  persons  used  this  water,  and  the  children  were  constantly 
suffering  from  sore  throats,  diarrhoea,  etc. 

2.  Hever  New  Town,  Kent. 

Six  or  seven  cottages,  well-kept  by  respectable  tenants.  Two  wells, 
one  abandoned  several  years  ago,  being  poisoned  with  sewage,  as  the 
result  of  an  examination  after  an  outbreak  of  fever.  The  water  of  the 
other,  the  only  source  of  supply,  is  turbid,  with  a  nauseous  taste.  So  the 
cccapants  use  a  roadside-pond,  which  receives  its  water  from  the  drainage 
of  the  road,  the  adjoining  ditches,  and  the  manured  fields  around,  and  is 
unfit  to  drink.— [E.  Hook,  F.R.LB.A.] 

All  wells  in  the  neighbourhood  are  bad.  The  water  of  one  (►f  these, 
"which  had  been  popularly  reported  the  best,  gave  on  analysis : — 

Grs.  per  gall. 

Oxygen  absorbed  in  15' .  0*032  x. 
„  „     4  hours  .  0*074  x. 

Total  hardness     24*8  x. 

Permanent  „       13*4  x. 

Appearance   in  two-foot   tube, 
turbid,  and  green. 
z,  XX,  XXX  indicate  degrees  of  excess. 

3.  A  farm  and  good  cottages  on  the  Gault  had  no  source  of  water  but  a 
pond  at  the  crossing  of  roads  and  the  ditches  along  the  road-side,  receiving 
the  drainage  of  cultivated  fields.  Yet  within  sight,  high  upon  the  Wiltshire 
Downs,  coold  be  seen  a  large  lake  or  reservoir  of  the  finest  water,  which 
could  be  supplied  by  gravitation  to  all  the  country  round,  but  is  used 
exclusively  for  feeding  the  Kennet  and  Avon  canal,  though  some  of  the 
cottagers  occasionally  obtain  surreptitiously  a  supply  from  the  open  chan- 
nel by  which  the  water  is  conducted.  The  water  is  beyond  the  district, 
8nd  therefore  beyond  the  competency  of  the  local  authority. 

4.  In  another  village  the  supply  came  directly  or  indirectly  from  a 

brook,  which,  rising  from  a  spring  at  some  distance,  traversed  several 

acres  of  highly  manured  vegetable  gardens  and  allotments,  then  ran  along 

the  roadside  through  the  village  receiving  the  surface  drainage  and,  at 

the  time  of  my  visit,  overflowing  part  of  the  road.     From  this  "  brook," 

receiving  in  its  course  the  drainage  of  manured  land  and  the  washings  of 

the  road,  the  cottagers  took  their  supply.     A  substantial  farmer  had  what 

lie  called  a  well,  but  which  was  really  an  underground  tank  fed  by  a  pipe 


Total  SoUds     

67-4  XX. 

Lo68  on  ignition 

5*4  X. 

Chlorine 

.       8*1  XX. 

1?  as  Nitrates 

.     1  '32  XXX. 

I*ree  Ammonia 

.     0-02 

Organic  Ammonia  .. 

.     0-1/)  X. 
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from  the  brook,  and  by  the  rain-water  from  the  roof  of  his  house ;  others 
resorted  to  like  expedients,  though  the  clergyman,  whose  house  was  at 
some  distance,  allowed  his  poorer  neighbours  to  draw  from  his  deep  well 
for  drinking  and  cooking  purposes. 

5.  I  casually  observed,  in  passing  through  a  Cornish  village,  men, 
women,  and  children,  carrying  water  in  pails  from  a  stream,  where  it 
crossed  the  road  under  a  bridge  at  the  bottom  of  a  gorge,  towards  which 
the  storm-waters  must  have  carried  all  kinds  of  pollution,  and  which  as 
it  came  down  from  the  hills  like  a  cascade  received  the  overflow  from  a 
cesspit-privy  on  the  bank. 

There  are  villages  in  all  parts  of  the  country  on  pervious  soils,  alluvial, 
tertiary,  chalk,  sand,  or  limestone,  where  shallow  wells  yield  an  abundant 
and,  perhaps,  constant  supply.     Each  cottage  has  its  well^  but  each  has 
also  a  privj'  near  the  well,  in  more  or  less  pervious  soil,  so  that  the  liquid 
soaks  downward  into  the  ground-water  or  directly  into  the  well.     Such 
pollution,  if  poured  on  the  surface  of  the  ground,  would,  in  percolating 
through  the  upper  soil,  undergo  complete  nitrification,  but  starting  from 
a  point  six  to  ten  feet  below  the  surface,  where  the  earth  is  devoid  of 
bacteria,  it  is,  though  clarified,  not  purified,  and  makes  all  such  wells  ft 
source  of  danger. 

In  one  village,  where  diphtheria  and  enteric  fever  were  rarely  absent^ 
I  was  successful  in  obtaining  the  abolition  of  the  privy-pits  and  the  suIk 
stitution  of  eai*th-closets,  the  contents  of  which  were  utilized  in  the 
gardens,  with  the  result  that  the  fevers  had,  a  year  later,  entirely  disap- 
peared. Shallow  wells  will  always  be  the  source  of  water  for  a  large  part^ 
of  the  population,  and  if  cesspits  were  abolished  and  the  wells  raised  a  foot 
above  the  ground-level,  so  as  to  prevent  the  entrance  of  surface-drainage^ 
vermin,  etc.,  they  should  be  safe. 

I  may  call  attention  to  two  simple  expedients  for  the  protection  of 
wells.  One  suggested  by  Dr.  Woodforde,  Medical  Officer  of  Health  for 
the  Berkshire  Combined  Districts,  is  to  substitute  for  brick  steining  glazed 
stoneware  drain -pipes  two  to  three  feet  in  diameter,  placed  one  above 
another  with  sockets  downwards  and  spigots  upwards,  the  topmost  section 
standing  a  foot  above  the  ground ;  the  other  is  the  substitution  for  the 
ordinarj'  bucket  (which,  besides  necessitating  the  well  being  open  and 
unprotected,  carries  with  itself  all  sorts  of  dirt  from  the  wet  and  trodden 
ground  on  which  it  rests)  of  Jonet's  patent  Water-Elevator.  This  is  a 
domed  cylindrical  structure,  about  the  size  of  a  large  pillar  letter-box,  in 
wliich  two  buckets  nearly  counterpoising  are  worked  by  a  handle,  and  as 
each  reaches  the  top  it  tips  over,  discharging  the  water  by  a  spout  on 
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cttl     eitier  side.    It  is  applicable  to  shallow  and  deep  wells,  superseding  pumps, 
and  is  less  liable  to  accidents  than  force-pumps.     By  a  simple  catch  the 
iacket  is  prevented  from  running  down  if  the  handle  be  let  go,  so  that 
no  strength  is  required  to  work  it,  however  deep  the  well. 


Mb.  a.  F.  Somektille  (Wells)  desired  to  point  out  that,  besides  want  of 
means,  there  were  other  hindrances  to  a  rural  district  obtaining  a  sufficient  water 
supplj.  The  abstraction  by  larger  towns  from  rural  districts  of  their  natural 
supply  of  water  without  any  provision  for  a  compensating  supply  was  one; 
another  was  the  attitude  of  district  councils  towards  this  question.  As  a  chairman 
of  a  county  sanitary  committee,  he  had  bad  considerable  experience  in  dealing  with 
rural  district  councils :  while  some  were  ready  to  provide  good  supplies,  others 
not  only  delayed  dealing  with  the  question,  in  spite  of  reports  year  after  year 
from  their  medical  officer  of  health,  but  also  pennitted  the  erection  of  many  new 
houses  in  their  district  where  no  supply  was  available.  Rain-water  supplies 
were,  in  his  experience,  by  the  insertion  of  a  filter,  excellent  in  some  instances. 

Miss  C.  Cocilbane  (Bural  Housing  and  Sanitation  Assoc.)  considered  that 
tbe  medical  officer  of  health  must  be  placed  in  a  better  position  if  his  recommen- 
datioQs  were  to  be  followed,  and  referred  to  the  need  of  power  on  the  part  of 
the  Local  Gt>vemment  Board  to  enforce  sanitary  regulations. 

Da.  J.  J.  Weaveb  (Southport)  referred  to  the  great  need  of  systematic 
saunination  of  rural  water  supplies,  and  instanced,  as  showing  this  need,  the 
cise  of  a  village  in  Wales  where  he  was  staying,  and  where,  on  examination  of 
the  well,  he  found  in  it  many  dead  and  decomposing  mice  and  frogs,  and  the 
remains  of  a  dead  mole. 

De.  Sidney  Davies  (AVoolwieh)  referred  to  the  contaminated  water  supplier 

of  niral  districts  being  a  frequent  source  of  outbreaks  of  enteric  fever  in  towns 

after  the  summer  holidays.     The  public  ought  to  have  tsome  means  of  knowing 

what  was  the  water  supply  of  all  places,  however  small,  wherever  visitors  come 

for  seaside  or  country  holidays.     It  was  desirable  that  the  Local  Government 

Board  or  the  Begistrar  of  Births  and  Deaths  should  obtain  and  circulate  an 

annual  return  as  to  the  water  supply  of  all  places  which  were  frequented  as 

health  resorts,  which  would  state  at  least  whether  there  was  a  public  supply,  or 

if  not  whether  cesspools  existed. 

Mr.  F.  F.  Graftos  (BoUington)  asked  a  question  la  to  the  method  of 
forming  the  inverted  cement  joints  in  Dr.  Woodfordes  stoneware  drain-pipe 
well  linings  and  pointed  out  the  advantages  in  reliabiUty  to  be  gained  by  keeping 
the  scxrket  upwards. 

TOL.  XXVn.      KO.  9.  KK 
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Dr.  Gerard  C.  Taylob  (Finchley)  said  that  it  was  not  altogether  fair  to 
expect  analysts  to  report  definitely  on  the  potability  of  a  given  water  supply 
merely  from  the  examination  of  a  sample.     Detailed  information  should  in  every — 

case  be  supplied  to  the  analyst  as  regards  the  source  of  the  supply,  especially  in 

respect  to  possible  sources  of  pollution  and  the  nature  of  the  strata  in  the=" 
immediate  neighbourhood. 

Mr.  William  Whitaker  (Croydon)  said  there  was  more  difficulty  as  a  rules= 
in  getting  public  supplies  for  small  places  than  for  tomis,  because  of  the  want  ofll 
means.  Therefore  it  was  all  the  more  important  to  take  care  of  such  sources  ol^ 
supply  as  existed  and  to  protect  them  from  pollution.  For  instance,  wells  shoulc^ 
not  have  their  tops  flush  with  the  surface,  but  should  be  carried  up  a  little  abov^ 

the  ground  so  as  to  prevent  dirt,  etc.,  getting  down  the  well.     Again,  cesspit ^^ 

should  be  so  situated  as  to  avoid  risk  of  contamination  to  wells,  instead  of  beings 
placed  where  they  were  practically  certain  to  pollute  the  water.     In  the  clajs— - 
tracts,  where  there  were  no  springs  and  no  shallow  wells,  a  supply  could  l>^ 
generally  got  by  the  collection  of  the  rain  that  falls  on  the  roofs;   but  \h\s 
should  be  done  with  care,  so  as  to  prevent  pollution  in  the  channels  that  carriecf 
the  water,  and  in  the  receptacles  in  which  it  was  kept.     As  regards  public 
supplies  for  villages,  where  two  or  more  were  near  together,  and  where  no  one 
village  could  afford  the  cost,  the  right  plan  was  for  them  to  band  together  and  to 
cariy  out  a  joint  scheme. 


i 
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LIGHT    IN    DARK   BOOMS. 

By     8II3NBY     DAVIES,     ]VI.A..     ^kl.D.Oxoxi. 

Medical  OJieer  of  Healthy  Woolwich. 

(member.) 


r  T  has  long  been  recognised  that  light  is  one  of  the  essentials  of  health, 
L  and  as  we  are  not  yet  able  to  obtain  a  perfect  substitute  for  daylight 
fc  a  sufficiently  cheap  rate,  properly  lighted  rooms  must  be  taken  to  mean 
tiose  that  are  sufficiently  lit  with  daylight. 

Light  is  necessary  to  health :  Because  it  directly  promotes  the  vital 
processes  which  are  necessaiy  to  life;  because  dark  rooms  mean  dirty 
ooms;  because  light,  especially  sunlight,  is  antiseptic  to  the  germs  of 
iisease,  and  notably  to  tubercle-bacilli ;  rooms  artificially  lit  with  gas,  the 
usual  alternative  to  daylight,  are  still  unhealthy,  though  modern  improve- 
ments have  diminished  the  unhealthiness. 

And  yet  there  is  no  definite  provision  in  the  Public  Health  Acts  for 
ensuring  that  dwelling  and  work-rooms  are  properly  lighted.     The  provi- 
sions for  underground  rooms  separately  occu[)ied  require  a  window  of  a 
certain  size,  and  doubtless  the  Acts  had  in  view  daylight  as  well  as  ventila- 
tion, but  light  is  not  mentioned  in  the  Public  Health  Act,  1875,  or  in  the 
Public  Health  (London)  Act,  1891.      The  only  way  in  which  dark  rooms 
can  be  dealt  with  is  by  declaring  them  to  be  a  nuisance  or  injui'ious  to 
health.     The  Borough  Council  of  Woolwich  has  obtained  a  conviction  in 
a  case  where  a  front  basement  room  was  proved  to  be  dark,  this  being  the 
only  nuisance  complained  of.      The  room  was  not  separately  occupied  or 
used  for  sleeping;  it  was  lighted  by  a  window  looking  into  a  small  area, 
liaving  over  it  a  grating  through  which  alone  light  could  be  obtained,  and 
t  was  proved  that  large  print  could  not  be  read  in  the  middle  of  the  room 
►n  a  clear  day  an  hour  before  sunset.     The  Medical  Officers  of  Health  of 
rreenwich  and  of  Woolwich  gave  evidence  both  of  the  room  being  dark, 
nd  their  opinion  that  light  was  essential  to  health.      For  the  defence  it 
ras  shewn  that  the  tenants  had  occupied  the  room  for  over  twenty  years 
ttd  were  still  alive.      An  order  was  made  to  abate  the  nuisance  with 
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23s.  costs.  Additional  light  was  provided  by  increasing  the  width  ai]< 
height  of  the  window  and  the  width  of  the  area,  and  replacing  the  grating 
with  one  in  which  the  bars  were  at  right  angles  instead  of  parallel  to  the 
front  of  the  house. 

The  principle  causes  of  darkness  are: — Insufficient  size  of  windows; 
windows  wrongly  placed,  e.g.  in  a  comer ;  room  underground  with  area  of 
insufficient  width,  or  covered  over ;  street  too  narrow  to  give  a  sufficient 
angle  of  light ;  back  additions ;  trees  obstructing  the  light. 

It  is  not  proposed  to  discuss  all  these  heads  fully,  but  simply  to 
mention  a  few  instances  of  how  light  has  been  supplied  in  my  own 
Borough.  During  the  past  five  years,  windows  have  been  provided  or 
enlarged,  or  additional  light  provided,  at  several  hundred  houses. 

One  very  simple  mode  of  obtaining  light  is  the  use  of  whitewash  for 
the  surface  of  areas,  adjoining  and  opposite  walls,  and  interior  surfaces. 
The  whitewash  needs  renewing  once  a  year.  For  areas  whitewashing  is  a 
temporary  expedient ;  coating  with  glazed  bricks  is  preferable  and  often 
of  great  utility,  if  the  area  is  sloped  at  the  right  angle. 

One  of  the  simplest  and  cheapest  means  of  improving  light  is  the  use 
of  highly  refractive  glass,  such  as  Muranese  and,  better  still,  prismatic 
glass.  Muranese  glass  has  a  raised  pattern  and  prismatic  glass  is  fluted  in 
straight  lines ;  both  have  one  plain  surface,  which  should  be  outside  and 
the  ribs  of  fluted  glass  horizontal.  This  kind  of  glass  has  the  advantages 
of  refracting  the  light  so  that  it  does  not  all  fall  on  the  floor  near  the 
window,  and  of  making  curtains  and  blinds  unnecessary  for  purposes  of 
privacy.  The  use  of  such  glass  for  increasing  the  light  of  offices  and 
workshops  is  well  known,  but  it  is  not  likely  to  be  used  for  dark  living- 
rooms,  unless  at  the  instance  of  the  sanitary  authority. 

When  a  forecourt  exists  it  is  possible  in  some  cases  to  increase  the 
light  of  basements  by  sloping  off  the  area  at  a  larger  angle,  and  tiling  it* 
surface.  When  there  is  no  forecourt  and  the  area  is  necessarily  covered 
with  a  grating  the  nature  of  the  grating  is  of  importance.  The  ba» 
should  be  narrow  but  deep,  and  they  should  be  set  at  right  angles  to  ih» 
house  wall,  and  not  parallel,  as  usually  found. 

But  in  many  dark  basements  very  little  light  can  be  obtained  unletf 
the  window  can  be  raised  in  height.  In  most  windows  the  larger  partoi 
the  light  enters  near  the  top,  and  this  is  especially  the  case  in  undergrounl 
rooms.  Often  the  height  of  the  window  cannot  be  raised  withonl 
encroaching  on  the  floor  of  the  room  above.  In  three  cases  in  Woolwid 
this  difficulty  has  been  overcome  by  cutting  away  the  rafters,  fixing 
trimmer,  and  constructing  a  bulk-head  in  the  room  above.     The  resnl 
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ws  reiy  satisfactory  in  each  case.  In  other  houses  when  the  height  of 
tie  basement-room  was  under  7ft.  the  floor  has  been  lowered  12in.  or  18in., 
and  this  has  increased  the  lighting  of  the  floor  and  furniture. 

In  cases  where  a  basement  has  consisted  of  an  underground  room  in 
Front  and  a  room  above  gi'ound-level  behind,  the  party-wall  between  the 
ynms  has  been  removed  for  the  greater  part,  the  two  rooms  thrown  into 
)Qe,  and  a  large,  fairly  well  lit  room  obtained. 

In  cases,  however,  where  it  was  attempted  to  gain  additional  light  for 
I  dark  room  by  constructing  a  glazed  window  in  the  upper  part  of  the 
Murty-wall,  the  result  has  been  unsatisf actoiy,  as  might  have  been  foreseen. 

To  lighten  the  room  to  the  greatest  advantage,  the  window  needs  to 
•each  to  the  top,  and  to  be  nearly  in  the  middle  of  the  wall.  In  one  case 
I  room  with  a  good-sized  window  was  badly  lighted  owing  to  a  high  wall 
I  few  feet  off,  which  almost  wholly  prevented  direct  rays  of  light  entering 
he  room.  But  the  window  did  not  reach  to  \vithin  18in.  of  the  ceiling, 
ind  by  raising  it  12in.  light  was  enabled  to  enter  direct  from  the  sky,  and 
he  light  was  doubled.  In  other  cases  rooms  have  been  dark  owing  to  the 
rindow  being  in  a  corner,  or  at  one  side  of  the  wall ;  in  such  cases  a 
mall  additional  window  has  been  constructed. 

Where  trees  appertaining  to  the  house  obstruct  the  light,  the  remedy 
8  obvious :  if,  however,  the  trees  are  on  the  property  of  another  owner,  the 
Batter  is  more  difficult ;  but  a  representation  to  the  owner  has  frequently 
lad  the  desired  effect.  In  one  case  the  front  rooms  of  half  a  street  were 
iark,  owing  to  high  ground  opposite  on  which  were  a  number  of  over- 
ULDging  trees :  the  ground  appertiiined  to  army-barracks.  A  represen- 
iation  was  made  to  the  commandant,  and  after  a  little  delay  all  the 
)bnoxious  trees  were  cut  down,  with  very  marked  improvement  to  the 
louses. 

The  use  of  outside  reflectors,  as  in  city  offices,  has  not  so  far  been 
:ound  practical  for  living  rooms. 

Second  in  importance  to  the  lighting  of  living  rooms  is  that  of  stair- 
taes  and  passages,  though  here  the  primary  object  of  a  window  is  usually 
'entilation.  A  passage  and  staircase  without  a  window  has  been  held  in 
iondon  police  courts  to  be  a  nuisance,  where  the  house  was  occupied  by 
lore  than  one  family,  but  a  prosecution  would  probably  fail  in  any  other 
ue.  Little  difficulty  has  been  found  for  the  most  part  in  Woolwich  in 
laJdng  a  moderate  sized  window  on  a  dark  staircase. 

The  cost  of  putting  a  small  window  in  an  external  wall  to  light  a 
aircase  is  not  much,  the  district  surveyor's  fees  being  frequently  the 
Dst  serious  part.     When  there  is  no  exterior  wall,  a  skylight  can  some- 
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times  be  made,  but  this  is  less  satisfactorj',  as  it  is  difficult  to  clean  and 
keep  out  rain,  and  the  cost  is  greater.     Failing  a  window,  glass  panels 
bedroom-doors  are  useful  to  a  small  extent,  but  the  chief  substitute  f 
a  window  as  regards  light  is  a  light-coloured  paper  or  other  wall-snrfa< 
frequently  renewed. 

The  above  refers  only  to  old  houses.  It  might  be  thought  that ; 
this  hour  of  the  hygienic  day  it  would  be  unheard-of  for  a  house  to  1 
built  in  which  there  was  a  living-room  not  well  lighted.  But  even  tl 
stringent  provisions  of  the  London  Building  Act  do  not  prevent  su( 
cases. 

One  of  the  commonest  means  of  defeating  the  Act  is  the  erection 
back  additions  of  such  extent  as  to  shut  off  most  of  the  light  from  tl 
back  rooms  of  the  main  part  of  the  house ;  in  addition  to  shutting  ( 
light  they  necessitate  the  windows  being  squeezed  to  one  side  of  tl 
room,  so  that  a  large  part  of  it  is  always  in  shade.  When  the  ya 
between  two  adjoining  back  additions  is  covered  with  a  glass  roof  (allow 
in  tlie  London  Building  Act  under  the  title  of  a  conservatory),  not  on 
is  most  of  the  light,  but  also  the  air,  excluded  from  the  rooms.  N€ 
houses  on  old  sites  may  still  be  built  without  sufficient  provision  of  ligl 
and  new  houses  may  be  built  so  as  to  shut  out  light  from  existing  ones. 

The  London  County  Council  has  proposed  amendments  to  the  Baildii 
Act  which  will  remove  some  of  the  difficulties  pomted  out  above ;  but 
appears  that  the  only  satisfactory  way  of  ensuring  that  the  dweIHn( 
rooms  of  new  houses  are  sufficiently  provided  with  daylight  is  to  ena( 
that  no  new  house  shall  be  occupied  unless  each  habitable  room  is  certifie 
to  be  properly  lighted  by  daylight. 

With  old  houses  what  is  wanted  is  a  further  definition  of  nuisance,  i 
"  any  dwelling-room  not  provided  with  proper  means  of  lighting  by  da; 
light." 

But  let  not  any  sanitary  reformer  wait  for  legislation.     The  prospe 
of  obtaining  any  useful  sanitary  measures  or  amendments  seems  remo 
indeed,  and  meanwhile   I  can  only  express  the  hope  that  all   sanita 
authorities  may  make  as  good  use  of  the  existing  Public  Health  Acts 
the  Woolwich  Borough  Council  has  done. 


Aldbbmax  Dunk  (Folkestone)  stated  that  the  back  additions  to  hoa 
frequently  encroach  upon  the  light  to  the  back  rooms  in  the  main  building,  f 
suggested  that  in  the  framing  of  by-laws  maximum  measurements  should  be  fi: 
to  prevent  this  curtailment  of  light. 
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CREMATION:    ITS    BEARING    ON 

PUBLIC    HEALTH. 

By    ALBERT    O.     FREEMAN.     M.S. A. 

Author  of  "  Crematoria  in  Great  Bintain  and  Abroad.'' 


ABSTRACT. 

A  DECISION  given  by  Justice  Kekewicb,  in  a  case  recently  heard  in 
the  Court  of  Chancery,  will  mean  the  closing  of  half  the  cemeteries 
around  London,  and  burial-boards  will  have  to  purchase  large  tracts  of 
land  in  order  to  provide  a  neutral  zone.  Mr.  Stephen  Goddard  applied 
for  an  injunction  to  restrain  the  Hythe  Burial  Board  from  using  their 
cemetery  within  100  yards  of  his  dwelling-houses.  Mr.  Justice  Kekewicb 
held  that  '^  interments  must  not  take  place  within  100  yards  of  any  dwelling- 
houses  in  burial  grounds  laid  since  1855,  unless  the  owner's  consent  was 
obtained."  The  Court  of  Appeal  has  upheld  the  decision  of  Mr.  Justice 
Kekewicb,  with  a  result  that  the  Beaconsfield  (Bucks)  Burial  Board  are 
in  a  dilemma  in  regard  to  their  new  burial  ground,  they  having  been 
threatened  with  a  similar  action. 

There  can  be  little  doubt  the  legislatiu'e  when  framing  this  part  of  the 
Burial  Act  was  faced  with  the  fact  that  inhumation  was  a  danger  to  the 
health  of  those  living  in  the  immediate  neighbourhood. 

The  object  of  placing  a  dead  body  beneath,  rather  than  upon,  the 
surface  of  the  ground,  is  that  the  earth  may  absorb  and  neutralize  the 
products  of  decomposition.      This  result  is  imperfectly  accomplished.     In- 
vestigation shows  that  the  earth  does  not  purify  the  body  placed  in  it,  but 
that  noxious  gases  escape  into  the  atmosphere,  and  germs  of  specific  diseases 
are  incorporated  with  the  water  which  percolates  from  a  cemetery,  so  that 
air  and  water  are  polluted,  to  the  serious  danger  of  the  living.     Sanitary 
science  has  taught  us  truths  so  important  as  to  the  pernicious  effects  of 
placing  dead  bodies  in  the  earth,  that,  but  for  the  blind  Conservatism  of 
the  human  race,  we  should  be  surprised  that  this  method  was  not  long  ago 
supplanted  by  some  system  which  would  effect  quickly  and  advantageously 
that  which  goes  on  in  the  grave  slowly  and  mischievously. 
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After  all  the  arguments  in  favour  of  earth-burial,  there  is  a  danger 
attending  it  that  we  must  acknowledge,  that  of  premature  burial. 

Under  the  existing  laws  it  is  possible  for  a  medical  man  to  certify  the 
death  of  a  person  without  seeing  him,  and  many  bodies  are  buried  without 
any  examination  having  been  made  to  ascertain  that  death  has  occurred. 
The  Premature  Burial  Society  of  England  are  bringing  a  Bill  before  Par- 
liament to  amend  those  laws,  and  so  to  prevent  the  burial  of  a  human 
being  while  in  a  state  of  trance  or  coma. 

The  ex-Home  Secretary  stated  that  in  five  years  there  had  been  no 
fewer  than  53,000  cases  of  burial  without  the  cause  of  death  being  stated ; 
how  many  of  these  were  prematurely  buried,  to  awaken  in  the  grave? 
An  investigation  of  some  of  our  cemeteries  would  readily  tell  us. 

It  is  said  that  the  victim  of  catalepsy  might  meet  an  equaUy  horrible 
fate  in  the  crematory!     But  before  any  municipal  body  or  crematioii. 
society  will  undertake  the  cremation  of  a  body,  they  demand  a  certificate^ 
stating  the  cause  of  death,  from  two  independent  medical  men.     Thei^i^ 
in  the  event  of  those  opinions  being  of  a  mistaken  character,  that  deatl 
had  not  occurred,  there  could  be  no  return  to  consciousness,  no  sufferin| 
or  pain,  for  the  high  temperature,  1,800®,  would  instantly  stop  the  actioi 
of  the  heart,  and  death  would  be  painless. 

It  is  said  that  the  practice  of  cremation  might  destroy  the  evidence  o1 
crime,  such  as  poisoning  by  criminal  or  irresponsible  physicians.     It  musi 
be  admitted  that  cases  of  criminal  poisoning,  such  as  would  be  detected 
an  exhumation  and  examination  of  a  buried  body  are  very  rare.      In  th^ 
majority  of  cases,  the  cause  of  death  is  evident  to  any  physician.     In  th« 
case  of  a  medical  man  wishing  to  dispose  of  his  victim,  he  would  not  sencJ 
it  to  the  crematory,  knowing  that  two  certificates  setting  forth  the  cause 
of  death  are  needed.      He  would  send  his  victim  to  an  undertaker  and 
embalmer,  and,  having  had  the  vital  organs  containing  proofs  of  poison 
removed,  would  cause  the  body  to  be  buried  in  the  earth.     The  present 
loose  system  of  certification  of  death  forms  an  open  door  for  the  poisoner's 
victim.     Verification,  and  the  cause  of  death,  in  the  event  of  cremation 
becoming  a  universal  practice,  would  make  the  protection  against  poisoning 
and  other  secret  crimes  be  greater,  rather  than  less,  than  at  present. 

Cremation  took  its  origin  in  the  first  stages  of  human  culture.  The 
burning  of  human  remains  was  the  general  practice  of  the  ancient  world, 
except  Egypt,  where  the  bodies  were  rendered  harmless  by  disemboweling 
and  embalming.  In  China  they  were  buried,  or  left  unburied  in  and  on 
the  earth,  which  custom  has  inflicted  many  a  grievous  plague  and  devasta- 


Albert  C.  Freeman.  501 

tion  among  its  people.  In  Rome,  from  tlie  close  of  the  Republic  to  the 
end  of  the  fourth  Christian  century,  burning  was  the  general  rule. 

The  people  of  Burmah  cremate  their  rich  dead  and  inhume  the  poor 
or  carry  them  to  a  stream.  Cremation  spread  to  Europe  from  India ; 
from  Asia  by  way  of  Thrace  it  probably  reached  Greece.  The  ancient 
Etruscans  practised  cremation,  adopting  it  from  the  Greeks,  who  were 
their  first  rulers  and  afterwards  their  close  neighbours.  In  our  land 
cremation  was  the  general  practice  of  the  early  British. 

Let  us  see  how  unobjectionable  is  the  process  of  cremation  and  its 
surroundings.  The  ceremony  which  accompanies  the  incineration  of  a 
body  need  not  be  changed  from  that  which  is  now  conducted  at  a  burial. 
There  is  nothing  to  add  depression  to  a  gathering  necessarily  sad.  As  the 
moomers  bring  in  the  body,  the  coffin  is  placed  upon  the  catafalque  while 
the  burial  service  is  being  read  ;  subsequently  withdrawn  from  the  chapel 
into  the  cremating  chamber  at  the  rear,  to  be,  within  an  hour,  reduced  to 
iiu)ffensive  ashes. 

At  the  completion  of  incineration  the  ashes  are  swept  into  an  urn  to  be 
deposited  in  a  niche  in  a  church,  chapel,  or  columbarium.  They  may  be 
buried  in  the  earth,  or  scattered  to  the  four  winds. 

Some  advocate  that  columbaria  should  be  dispensed  with ;  but  there 
is  a  sentiment,  particularly  among  women,  which  will  not  readily  die  out. 

If  the  ashes  serve  no  good  purpose,  they  cannot  do  any  harm,  and  the 
amount  of  land  occupied  by  the  storage  of  a  million  urns,  containing  ashes, 
is  80  small  that  it  is  not,  from  a  financial  point,  worthy  of  consideration. 
If  the  urns  are  deposited  in  our  churches,  they  ^vill  decorate  the  buildings, 
and  also  lead  to  the  adoption  of  the  old  custom  of  burying  the  remains  of 
tie  dead  within  the  churches  of  God. 

Are  we  willing  that,  after  death,  our  bodies  shall  be  so  disposed  of, 
that  they  shall  constitute  an  element  of  danger  to  our  survivors  ?  If  we 
answer,  "Yes,"  then  let  us  continue  the  present  practice.  If  we  do  not 
desire  this,  let  us  unite  for  the  purpose  of  establishing  a  better  system. 
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ISOLATION    IN    FEVESR    HOSPITALS. 

By    T.    W.    ALID^SVINOKLB,     F.R.I.B.A. 

(fellow.) 


I  BRING  before  your  notice  to-day  a  subject  which  will  be  of  inters 
being  particulars  of  a  new  departure  made  by  the  managers  of  t 
Metropolitan  Asylums  Board  in  connection  with  their  numerous  infectio 
hospitals.  This  relates  to  the  isolation  of  patients  suffering  from,  < 
suspected  to  be  suffering  from,  scarlet  fever,  diphtheria,  or  some  othc 
infective  disorder.  This  question  arose  some  years  ago  in  connection  wit) 
the  subject  of  "  return  cases,"  where  a  patient  discharged  from  a  hospital 
as  cured  infects,  or  is  alleged  to  have  infected,  another  person  on  returning 
home  or  elsewhere. 

The  percentage  of  discharged  patients  giving  rise  to  return  cases  is 
not  large,  but  the  managers  were  desirous  of  ascertaining  whether  steps 
could  be  taken  to  reduce  it,  and  under  their  instructions  Prof.  Simpson 
investigated  cases  extending  from  October,  1898,  to  March,  1899,  and 
subsequently  Dr.  Cameron  investigated  cases  extending  from  July  1st, 
1901,  to  the  end  of  July,  1902,  his  work  involving  nearly  900  enquiries. 
The  results  of  these  investigations  were  embodied  in  two  reports,  that  ol 
Dr.  Cameron  being  a  lengthy  one,  dated  March,  1904.  He  recommended 
amongst  other  matters,  that  separate  isolation  should  be  commenced  ai 
admission  with  a  view  to  the  further  observation  of  the  patients  and  i 
classification  of  cases,  and  that  after  a  probationary  period  of  a  fortnigh* 
or  three  weeks  in  the  admission  cubicles,  it  might  then  be  safe  to  transfe 
the  uncomplicated  cases  to  the  general  wards  as  in  the  present  systena 
but  that  the  complicated  cases  should  either  remain  in  these  cubicle 
until  they  had  recovered,  or  if  convenient,  they  might  be  transferred  t- 
specially  reserved  wards. 

The  principle  thus  recommended  is,  in  fact,  that  of  treating  ever 
incoming  scarlet  fever  or  diphtheria  patient  as  doubtful,  and  of  isolatia^ 
such  patient  for  a  period  long  enough  to  exceed  the  period  of  incubatio 
of  any  other  or  secondary  infectious  disease,  such  as  measles,  which  tta 
patient  may  have  had  before  entering  the  hospital. 

There  are  good   reasons   for   adopting   this   principle.     Hitherto  th 
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usual  practice  has  been  to  receive  patients  into  general  wards  containing 

from  8  to  24  beds,  according  to  the  construction  or  size  of  the  hospital ; 

Cases  of  obvious  concurrent  infections,  or  ob^nously  wrong  diagnosis,  being 

placed  in  isolation  wards,  having'one,  two,  four  or  six  beds  in  a  ward,  and 

being  in  separate  buildings  called  isolation  blocks  or  pavilions. 

But  although  these  obvious  cases  are  immediately  isolated,  there  must 
of  necessity  be  a  large  number  of  doubtful  cases  sent  to  fever  hospitals, 
of  both  scarlet  fever  and  diphtheria,  owing  to  error  in  diagnosis,  and  it  is 
a  well  known  fact  that  the  proportion  of  these  errors  in  diagnosis  is  in- 
creasing, and  that  many  cases  find  their  way  into  the  general  wards. 

There  are  also  the  cases,  already  referred  to,  of  patients  suffering 
clearly  from  scarlet  fever  or  diphtheria,  which  ultimately  develop  another 
infectious  disease  after  having  been  some  time  in  the  general  ward,  the 
patient  having  contracted  this  disease  also,  before  admission,  but  the 
disease  not  having  developed  at  the  time  of  admission. 

The  admission  of  such  secondary  diseases  is  greatlv  to  be  avoided  as 
it  has  very  serious  results.  In  the  first  place,  it  may  convey  the  infec- 
tion to  other  patients  in  the  ward,  causing  complications  and  possible 
death.  In  the  next  place,  it  at  once  destroys  the  usefulness  of  that  ward. 
The  case  itself  is,  of  course,  at  once  removed  to  an  isolation  ward,  but  the 
remaining  patients  must  necessarily  be  "  suspects,^'  and  for  a  period  no  new 
patients  can  be  put  into  that  ward.  Nor  can  the  remaining  patients  be 
transferred.  These  disabilities  in  a  ward  for  20  beds  are  serious,  as  thev 
throw  out  of  use  a  number  of  beds  for  some  weeks.  There  being  no  less 
than  10  acute  fever  hospitals  under  the  Metropolitan  Asylums  Board,  it 
will  be  easy  to  realise  the  importance  of  this  subject. 

We  come,  therefore,  to  this  conclusion,  that  as  it  is  impossible,  in 
receiving  a  case,  to  decide  that  it  does  not  contain  the  germs  of  another 
but  undeveloped  infectious  disease,  that  such  cases  are  numerous  and 
frequently  cause  mischief,  and  that  trouble  also  arises  from  errors  in 
diagnosis,  the  safe  course  is  to  treat  every  case  as  doubtful,  and  to 
administer  the  hospital  accordingly. 

This  means,  therefore,  that  every  incoming  scarlet  fever  or  diphtheria 
patient  must  be  isolated  for  a  period  varying  from  a  fortnight  to  three 
weeks,  to  be  afterwards  transferred  either  to  the  general  wards  or  to  a 
convalescent  hospital ;  and  the  question  arises  what  shall  be  the  nature  of 
the  isolation  ?  Shall  the  patient  be  in  a  separate  room,  i.^.,  a  room  closed 
in  with  walls  or  partitions  from  floor  to  ceiling,  or  will  the  isolation 
afforded  by  cubicles,  Le.,  spaces  enclosed  by  partitions  about  7  ft.  high  be 
sufficient  ? 
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It  will  be  convenient  at  this  stage  to  inquire  as  to  what  has  been  done 
elsewhere  in  the  matter  of  special  isolation. 

The  Pasteur  Hospital  at  Paris,  opened  in  1900,  has  two  pavilions  in 
which  special  isolation  of  this  character  is  provided.  There  are  two 
pavilions  identical  in  design,  in  which  are  treated  in  separate  single  bed- 
rooms by  the  same  attendants,  cases  of  smallpox,  scarlet  fever,  diphtheria, 
and  other  infectious  diseases,  the  number  of  cases  from  October,  1900, 
to  March,  1904,  having  been  2,745,  and  this  with  only  8  instances  of 
infection  having  been  conveyed  from  one  patient  to  another. 

The  isolated  bedrooms  are  arranged  in  pairs,  three  on  each  side  of  a 
central  corridor,  each  pair  being  separated  from  the  next  by  a  brick  wall, 
while  the  partitions  in  front  and  in  the  centre  of  each  pair,  reaching  from 
floor  to  ceiling,  are  glazed  from  about  three  feet  above  the  floor  level.  Each 
pair  of  patients  can  therefore  see  each  other,  and  can  be  seen  by  the 
nurse  witliout  entering  the  ward.  There  is  an  airing  verandah  outside 
each  ward.  Each  room  is  11  ft.  2  in.  long,  9  ft.  wide,  and  15  ft.  high, 
giving  a  cubic  space  of  1,508  feet  per  bed.  In  each  bedroom  there  is  a 
lavatory  basin  with  hot  and  cold  water  laid  on  for  the  use  of  the  doctor 
and  nurse.  The  patient  thus  being  completely  isolated,  the  conveyance  of 
infection  from  one  patient  to  another  by  either  nurse  or  doctor  is  pre- 
vented by  keeping  both  of  these  officials  in  a  condition  of  asepsis. 

As  this  hospital  is  designed  for  the  isolation  of  infectious  diseases,  it 
may  be  useful  to  quote  the  description  which  Dr.  Louis  Martin,  the 
resident  physician  has  given  of  the  arrangements  for  insuring  asepsis. 

''Here  are,  in  a  few  words,  the  precautions  which  we  deem  indis- 
pensable. There  are,  first  of  all,  those  which  the  staff  must  observe  in  an 
absolutely  rigorous  manner.  The  doctors  and  the  nurses  have  in  the 
hospital  a  dress  and  special  shoes,  which  they  must  take  off  each  time  they 
leave  the  pavilion.  The  doctors  and  the  nurses  should  not  enter  the 
patient's  room  without  sufficient  cause;  when  they  are  obliged  to  enter 
they  put  on  a  blouse  which  protects  their  clothes.  All  the  linen  which 
they  use  for  examining  or  washing  the  patient  is  in  the  bedroom;  all  the 
instruments,  stethoscopes,  etc.,  are  immediately  boiled.  Finally,  when  the 
doctors  or  nurses  leave  the  bedroom,  they  take  off  their  blouses  and  wash, 
their  hands  with  soap  and  sublimate,  and  wipe  with  a  towel,  and,  if 
necessary,  wash  their  face  if  it  has  been  soiled.  All  these  precautions 
having  been  taken,  they  can,  without  risk,  visit  another  patient.  All  food 
utensils,  after  each  meal,  are  boiled  for  a  quarter  of  an  hour  in  watei 
alkalised  with  carbonate  of  soda."  * 

»  From  Lf.  Bulletin  Medical,  Paris,  19th  March,  1904. 
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At  the  Infectious  Hospital  of  the  Walthamstow  Urban  District  Council 
at  Chingford  there  has  recently  been  opened  a  special  isolation  pavilion 
for  twelve  beds.  These,  again,  are  isolated  rooms,  each  room  containing 
2,000  cubic  feet,  the  partitions  reaching  closely  from  floor  to  ceiling. 
They  are  in  two  groups  of  six,  back  to  back,  with  the  Nurse's  Duty  Room 
between  so  that  every  one  of  the  twelve  rooms  can  be  easily  seen  into 
from  two  obser\'ation  windows.  All  the  partitions  are  glazed  with  plate 
glass  in  very  large  squares,  the  sight-line  of  the  glass  being  only  26  inches 
above  the  floor,  so  that  patients  lying  in  bed  can  see  each  other,  and 
also  be  easily  observed  by  the  nurse.  Although  the  rooms  are  back  to 
back,  cross  ventilation  has  been  secured  by  fresh-air  ducts  under  the 
floor.  Each  room  is  entered  directly  from  the  open  air  under  a  glass 
verandah. 

The  arrangements  for  ensuring  asepsis  on  the  part  of  the  doctor  and 
nurse  are  somewhat  similar  to  that  at  the  Pasteur  Hospital,  with  the 
exception  that,  in  this  instance,  there  is  one  lavatory  basin  for  every  two 
rooms,  and  that  these  are  placed  in  the  verandah  instead  of  in  the  ward. 

The  Ward  "  Henri  Roger "  in  the  Hospital  for  Sick  Children,  Paris, 
98  X  23  ft.  and  14  ft.  9  in.  high,  formerly  a  general  ward  for  the 
treatment  of  non-infectious  diseases,  has  been  adapted  for  the  isolation  of 
doubtful  cases,  and  divided  into  twenty  cubicles,  ten  on  each  side  of  a 
central  passage,  each  cubicle  having  a  large  window.  The  cubicle  parti- 
tions are  6  ft.  lOJ  in.  high,  and  glazed,  and  each  cubicle  has  a  glazed 
door.  There  is  a  space  of  2  in.  between  the  floor  and  the  bottom  of  the 
partition,  the  object  being  the  free  circulation  of  air.  The  arrangements 
for  securing  asepsis  for  doctor  and  nurse  are  similar  to  those  at  the 
Pasteur  Hospital. 

Oue  of  the  wards  in  the  Hospital  for  Sick  Children  at  Paris  has  been 
fitted  up  with  "  partial  cubicles,"  t.^.,  dividing  partitions  (glazed),  but  with 
no  enclosure  in  front,  and  consequently  no  door.  These  partitions  also 
stand  a  little  clear  of  the  floor.  As  to  the  absence  of  the  partition  in 
front  of  the  cubicle,  Professor  Grancher,  who  speaks  from  experience, 
in  advocating  such  an  arrangement,  says :  "  If  the  nurse  is  aseptic  a  door 
is  not  required ;  if  the  nurse  is  not  aseptic  the  door  will  not  prevent  the 
entrance  of  infection."  But  this  is  not  the  whole  of  the  matter,  as  I  will 
^lain  later  on. 

Dr.  Cameron,  in  his  report  already  referred  to,  states  that  **  In  the 
hospital  for  the  treatment  of  scarlet  fever  and  diphtheria  in  New  York 
the  same  strict  antiseptic  precautions  are  practised.  Each  patient  has 
*  private  room,  there  being  no  wards.  Patients  are  carefully  examined 
before  being  admitted,  and  if  there  is  any  question  in  regard  to  diagnosis 
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they  are  placed  in  the  observation  room.  The  resident  physician,  before 
entering  the  presence  of  the  patient,  is  required  to  wash  his  hands 
thoroughly  with  soap  and  water,  followed  by  immersing  them  in  bichloride 
solution,  1'2000.  A  gown  is  supplied  which  buttons  closely  round  the 
neck,  covering  the  collar,  and  enveloping  the  body  completely,  just 
clearing  the  floor.  To  this  is  added  a  cap  arranged  to  cover  the  head  and 
neck,  exposing  only  the  face.  This  with  a  pair  of  rubber  over-shoes 
completes  the  uniform.  When  he  leaves  the  patient  his  hands  and  face 
ai'e  disinfected  thoroughly,  and  the  mouth  is  cleansed  with  boric  aeid 
solution." 

I  will  now  describe  the  isolation  arrangements  about  to  be  carried 
out  at  the  fever  hospitals  of  the  Metropolitan  Asylums  Board,  premising 
that  we  are  in  the  experimental  stage,  and  that  we  shall  commence  with 
one  or  two  hospitals  only,  although  the  managers  have  decided  that  the 
principle  shall  eventually  be  applied  to  all. 

It  has  been  decided,  after  consultation  with  the  medical  superintendents 
of  the  Board's  hospitals,  that  the  cubicle  system  of  isolation  of  incoming 
patients  is  the  most  suitable,  and  one  likely  to  prove  the  most  effective  in 
preventing  the  introduction  and  spread  of  secondary  infection,  and  of 
preventing  the  trouble  arising  from  errors  of  diagnosis. 

It  is  considered  that  the  risk  of  aerial  conveyance  of  infection  from 
one  patient  to  another  in  a  well  ventilated  ward,  divided  up  into  cubicles, 
is  so  slight  as  to  be  almost  negligible  in  the  case  of  mild  attacks,  which 
constitute  so  large  a  proportion  of  doubtful  cases,  and  that  it  is  now 
generally  believed  that  the  infective  element  in  scarlet  fever  and  diphtheria 
is  conveyed  almost  exclusively  by  personal  contact.  Therefore  one-bed 
isolation  rooms,  completely  enclosed  from  floor  to  ceiling,  should  be  un- 
necessary, as  well  as  undesirable  and  costly.  On  the  other  hand  the 
partial  cubicle,  with  the  open  front,  could  hardly  guarantee  that  separation 
of  patients  essential  to  prevent  infection  b}'  personal  contact.  This  is 
especially  the  case  as  regards  children  suffering  from  scarlet  fever  (by  far 
the  most  numerous  class  in  our  hospitals),  as  the  present  type  of  this 
disease  being  mild,  the  children  usually  leave  their  beds  at  a  compara- 
tively early  stage,  and  must  therefore  be  kept  within  a  confined  area  such 
as  is  provided  by  the  cubicle. 

The  cubicle  system  has  many  advantages.  It  is  economical  in  first 
cost,  it  is  easily  adaptable  to  an  existing  ward,  and  it  affords  ample  facili- 
ties for  good  cross  ventilation.  As  regards  the  last,  if  the  ward  in  which 
the  cubicles  are  to  be  placed  is  already  well  ventilated,  there  will  be 
nothing  in  the  cubicles  to  materially  injure  that  ventilation.     This  adapt- 
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abih'ly  of  existing  wards  for  cubicle  purposes  is  important,  as  it  is  in  the 
wards  of  fever  hospitals  that  these  new  arrangements  would  be  first 
adopted. 

To  deal  first  with  the  cubicles  at  the  South  Western  Hospital :  these 
are  arranged  on  each  side  of  two  existing  wards,  having  a  corridor  in  the 
oentre.  The  central  fireplaces  and  chimney  stacks  presented  a  difficulty 
^^hich  has,  however,  been  got  over.  In  most  existing  wards  there  will, 
olviously,  be  some  difficulty  or  the  other  to  be  surmounted.  The  ward  is 
XOO  feet  long,  28  feet  wide,  and  14  feet  6  inches  high.  It  originally 
oontained  18  beds,  and  as  there  will  be  16  cubicles,  there  will  be  a  loss 
of  two  beds,  or  11  per  cent.  As  a  rule  the  loss  of  beds  under  the  new 
a.rrangements  will  work  out  at  about  15  per  cent. 

Each   cubicle  Avill  have  a  floor  area  of  about  120  square  feet.     The 
Y>artitions  are    7  feet  high,   and  go  down  to  the  floor.     The  raising  of 
partitions  a  few  inches  clear  of  the  floor  for  the  purposes  of  air  circulation 
lias  this  disadvantage,  that  children  (the  majority  of  patients)  might  pass 
articles  to  each  other  through  this  space.     The  partitions  are  of  2-inch 
steel  framing,  the  lower  portion  filled  in  with  asbestic  panels,  the  upper 
portion,  commencing  about  2  feet  from  the  floor,  being  glazed  with  32-oz. 
sheet  glass.     Plate  glass  would  be  preferable,  but  we  wish  to  be  econo- 
mical.    The  partitions  will  stand  upon  hard  wood  fillets,  rounded  on  both 
edges  so  as  to  avoid  a  bad  angle  against  the  floor.     The  finish  against  the 
walls  will  be  similar.     The  partitions  are  therefore  fire-resisting,  a  matter 
of  importance  where  patients  are  individually  isolated. 

The  doors  will  be  dwarf  doors  3  feet  2  inches  high,  sufficient  to  prevent 
a  child  from  getting  out  of  the  cubicle,  and  low  enough  to  admit  a  free 
current  of  air.  Gilmour  doors  will  be  used,  which  being  of  hard  wood  are 
practically  fire  resisting.  They  are  so  placed  that  the  door  of  one  cubicle 
18  not  opposite  that  of  another.  Each  cubicle  has  one  large  ward  window 
with  double-hung  sashes,  and  hopper  sash  over.  As  the  floors  of  these 
wards  are  of  deal,  35  years  old,  we  are  replacing  them  with  teak. 

There  are  hot  water  heating  pipes  running  round  the  wards  which 
Will  be  sufficient  to  warm  the  cubicles,  while  the  corridor  and  the  general 
air  space  above  all  will  be  warmed  (in  addition)  by  the  central  fireplaces, 
which  vnll  also  act  as  exhaust  ventilators.  There  are  fresh  air  inlets  in 
the  external  wall  of  each  cubicle.  There  will  be  ample  cross  ventilation 
hy  means  of  the  windows.  This  is  an  illustration  of  how  the  existing 
warming  and  ventilation  of  a  large  ward  lend  themselves  naturally  to  the 
cuhicle  ammgement. 

The  arrangements  for  insuring  a  condition  of  perfect  asepsis  on  the 
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part  of  the  doctor  and  nurse  will  be  upon  the  same  lines  as  at  the  Pastei 
Hospital.     An  overall  hanging  in  the  cubicle  will  be  put  on  upon  enterirz^Hig 
and  removed  on  lea^ang,  when  the  hands  will  be  washed  in  a  lavato^<^n' 
basin.     All  instrimients  used  in  the  cubicle  will  be  sterilised  in  an  ipp  ^    jii 
ratus  in  the  sanitary  turret,  and  all  food  utensils  coming  from  the  cubic^ii^Mcle 
will  be  sterilised  in  the  ward  kitchen  after  each  meal. 

As  regards  the  lavatory  in  the  cubicle,  which  will  be  used  for  washi^K~  Jnw 
the   hands  of   anyone  entering,  we   propose  an  arrangement   somewb^cmat 
different  from  that  at  the  Pasteur  Hospital  or  the  Walthamstow  Hospit.s  -^J^ial. 
At  these  institutions  the  basin  has  a  plug  and  chain,  and  hot  and  ri — i^jJJ 
water  taps.     To  do  away  with  all  this,  we  provide  a  basin,  on  bracke^^sts, 
and  three  or  four  inches  clear  of  wall  and  partition,  which,  while  havi__£iii» 
a  waste-pipe,  has  no  plug  and  cannot  therefore  be  filled.      Instead  0/ 

water-taps  which  must  be  handled  in  order  to  be  used,  we  provide  a  pc    — ia/ 
action  spray  to  discharge  tepid  water  at  a  convenient  height  over  "^KAe 
centre  of  the  basin.     The  nurse  can  thus  wash  her  hands  in  a  vunrrS-ng 
spray  of  continuously  clean  water.     The  basin  has  also  a  flushing  rim 9  so 
that  it  cleanses  itself  each  time  it  is  used.     Hot  and  cold  water  are  laid,    on 
to  a  mixing  valve,  set  to  produce  a  tepid  tempeniture,  and  fitted  witli  a 
thermometer,  there  being  one  mixing  valve  to  each  range  of  four  or    ^ix 
basins. 

The  relative  positions  of  the  bed,  door,  and  lavatory  should  be  such 
that  the  nurse  should  not  have  occasion  to  go  near  the  bed  in  passing  f  roir^ 
the  lavatory  to  the  door  on  leaving  the  cubicle. 

As  the  patients  in  these  cubicles  will  be  mostly  in  the  acute  stage  o£ 
the  disease  bed-pans  will  be  mostly  in  use.     One  w.c.  is,  therefore,  sufi-^ 
cient  for  the  16  cubicles.      There  are  also  provided  a  bed-pan  sink, 
scalding  sink,  and  a  portable  bath. 

For  the  same  reason  as  last  mentioned,  few  arrangements  will 
necessary  for  airing  the  patients.      Such  few  cases  as  might  be  suitable 
will  be  taken  one  at  a  time  into  the  airing  yards,  in  charge  of  a  nurs^- 
At  the  Pasteur  Hospital  balcony  verandahs  are  arranged  for  the  isolate^^ 
rooms,  but  I  understand  that  they  are  seldom  used  except  for  cases  (^^ 
plague,  when  si>ecial  isolation  is  observed  by  entering  the  bedroom  froi 
the  balcony  instead  of  from  the  central  corridor.     We  originally  arranj 
balcony  verandahs  in  connection  with  the  cubicles  at  the  South  Wester 
Hospital,  but  these  have  been  abandoned,  as  it  was  considered  that  tb-^^ 
greatly  increased  cost  would  not  be  justified  by  any  equivalent  advantage^^* 

In  the  proposed  cubicles  in  two  of  the  new  wards  at  the  South  Elasterr^** 
Hospital,  the  arrangements  are  similar  to  those  at  the  South  Wester:^^ 
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pital,  except  that  we  are  not  troubled  with  central  fireplaces,  and  thus 
in  cubicles  of  more  uniform  size  and  shape.  Here  the  cubicles  have 
K)r  area  of  141  square  feet.  Each  ward,  which  as  a  general  ward 
uned  24  beds,  will  take  20  cubicles,  a  loss  of  4  beds  or  16  per  cent, 
[lie  warming  and  ventilation  of  these  new  wards  are  carried  out 
out  fireplaces.  The  cold  fresh  air  is  brought  in  through  the  external 
I  at  the  floor  level,  and  is  warmed  by  passing  over  and  through 
Ltors  inclosed  in  cases.     The  vitiated  air  is  removed  at  the  ceiling 

by  fans  capable  of  removing  5,000  cubic  feet  per  bed  per  hour,  thus 
producing  a  strong  intake  of  fresh  air  through  the  radiators  and  cases. 

arrangement,  as  intended  for  a  general  ward,  fits  in  exactly  for  the 
des,  as  there  are  a  window  and  radiator  and  case  in  each  cubicle. 
Che  question  of  cost  is  important,  as  if  this  principle  is  to  be  generally 
)ted  a  large  number  of  cubicles  will  be  required.  It  is  estimated  that 
cost,  including  the  spray  lavatory,  will  not  exceed  £30  per  cubicle, 
aning  that  the  ward  is  in  a  fair  state  of  repair. 

[/(w*  Discussion  on  this  Paper,  see  page  61SJ\ 
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ISOLATION    HOSPITALS    IN    RURAL 

DISTRICTS. 

By     J.    COOKE    HURLE,     Jdl.A.Oamb. 

Alderman,  Somerset  County  Council;  Chairman,  1892-95,  of  the  Keynshax^ 
Rural  Sanitary  Authority,  and  Cliairman,  1895-1904,  of  the  Keynshar^ 
Rural  District  Council. 


IN  the  country  the  percentage  of  cases  that  require  removal  is  mue 
smaller  than  in  towns.  The  population  is  scattered,  and  while  ther 
will  be  many  cases  which  cannot  be  effectually  isolated  if  left  in  their  ow 
homes,  yet  there  will  also  be  a  considerable  number  of  cases  which  can  h 
left  at  home  without  much  risk  of  spreading  infection.  Again,  the  popu 
lation  within  removal  distance  of  a  country  isolation  hospital  is  not  largi 
and  the  hospital  will  not  infrequently  be  vacant  for  considerable  periods. 

Further,  the  rateable  value  of  a  country-district  is  small  compare 
with  that  of  a  town,  and  the  incidence  of  rating  less  fair.  An  undu 
proportion  of  the  rates  in  rural  districts  is  borne  by  those  engaged  i 
agriculture ;  and  the  rural  governing  bodies  are  largely  composed  of  th 
ablest  men  of  this  class.  Hence  local  expenditure  is  more  carefoll 
scrutinised,  and  more  reluctantly  granted  in  the  country  than  in  towns. 

For  these  reasons  the  type  of  hospital  which  the  Local  Govemmen 
Board  endeavour  to  force  on  country  districts  is  a  type  which  the  conntr 
districts  will  seldom  voluntarily  agree  to  erect.  The  Board  will,  for  th 
purpose  of  a  loan,  only  approve  of  a  stone  building  constructed  in  a 
exceedingly  substantial  manner,  and  so  contrived  as  to  admit  of  two  kind 
of  infectious  disease  being  treated  at  the  same  time  without  risk  of  intei 
infection,  and  with  offices  for  staff  planned  on  the  basis  of  continuou 
occupation.  The  Board  also  make  the  further  condition  that  the  hospiti 
shall  under  no  circumstances  be  used  for  isolating  cases  of  small*pox.  I 
short,  they  say  to  every  iniral  area,  however  small  and  poor,  "  we  wi 
not  permit  you  to  borrow  money  to  provide  an  isolation  hospital  unl& 
you  put  up  one  that  is  suitable  for  a  populous  and  wealthy  town ;  th- 
will  cost  anything  from  £300  a  bed  upwards." 

I  will  now  give  an  account  of  an  isolation  hospital  of  a  different  iy] 
erected  in  a  rural  district  in  North  Somerset  thirteen  years  ago. 

A  case  of  small-pox  occurred  in  1893  in  the  capital  of  the  district, 
county  town  of  3,000  inhabitants.      The  Sanitary  Authority  erected 
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^idlj  as  possible  an  iron  block  >vith  kitchen  and  nurses'  room,  and  two 

^ards  designed  for  six  patients  each,  w.c.'s  and  bathrooms ;  a  detached 

iron  cottage,  and  a  third  building  (also  detached)  to  house  a  steam  dis- 

infector  and  ambulance,  and  to  serve  as  a  mortuary.     Gas  and  water  had 

t:o  be  laid  on  from  some  distance,  and  sewage  disposal  was  effectually 

I^rovided  by  sub-irrigation ;   solids  as  well  as  slops  being  thus  dealt  with. 

it  first  six  beds  for  patients  were  provided ;  and  the  total  cost  was  £732, 

rhich  included  road-making  and  fencing.    There  was  no  payment  for  land, 

'fchis  was  already  the  property  of  the  guardians.     Soon  afterwards  a  small 

ijon  building  for  laundry  purposes  was  erected,  and  from  time  to  time 

Vieds  were  added  until  the  number  reached  twenty.     These  brought  the 

^3ost  to  about  £900,  or  about  £45  per  bed. 

As  there  have  frequently  been  considerable  periods  during  which  the 
lospital  has  not  been  used,  the  permanent  staff  consists  only  of  a  care- 
'toker  and  his  wife,  who  occupy  the  cottage  above  mentioned,  together 
"^th  garden  ground,  and  receive  a  small  weekly  wage.    While  the  hospital 
is  empty,  the  man  looks  after  it,  doing  painting  and  small  repairs  and 
l^eeping  it  in  readiness  for  immediate  use ;  he  also  disinfects  in  the  steam 
disinfector  all  articles  sent  to  be  so  treated.     When  the  hospital  is  occu- 
pied, he  maintains  communication  between  it  and  those  outside,  and  his 
'Wife  is  employed  in  cooking   and  washing,  tlie  wages  being  increased. 
-Arrangements  are  made  with  a  local  medical  practitioner  to  give  medical 
attendance  at  a  fixed  weekly  fee  during  such  periods  as  the  hospital  may 
be  in  use ;  and  it  has  been  found  practicable  to  obtain  a  nurse  or  nurses 
"^thout  delay  when  cases  are  sent  in.     The  cost  of  maintenance  when  the 
hospital  is  not  in  use  tlius  averages  but  little  over  twenty  shillings  weekly. 
Within  six  months  of  its  erection  it  was  instrumental  in  stamping  out 
tiree  introductions  of  small-j>ox,  the  disease  being  in  each  instance  con- 
fined to  the  first  case  and  cases  which  had  been  actually  infected  from 
tte  first  case  before  notification.     Since  then  the  hospital  has  been  of 
great  value  in  preventing  the  spread  of  several  outbreaks  of  diphtheria 
^nd  scarlet-fever;    notably,  in   1896,  when   scarlet-fever  patients   were 
i^moved  to  the  hospital  from  five  parishes  in  the  district ;    and  in  1901, 
^hen  forty-six  cases  of  diphtheria  were  treated  there,  and  the  district 
medical  officer  of  health,  while  pointing  out  its  shortcomings,  stated  in 
his  annual  report  that  it  had  been  invaluable. 

The  number  of  cases  of  infectious  disease  in  the  district,  but  for  the 
^loeans  of  isolation  thus  provided,  would  have  been  more  numerous.     It 
18  certain  that  much  sickness,  suffering,  and  premature  death  have  been 
,\  Ik    P^^cnted,  resulting  not  only  in  the  saving  of  expense  throughout  the 
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district  on  these  heads,  but  also  in  the  prevention  of  losses  which  are  n< 
assessable  in  terms  of  money.  Further,  the  benefits  of  this  hospital  & 
not  confined  to  this  district,  for  the  district  exports  to  Bristol  and  oth 
large  cities  considerable  quantities  of  milk ;  and  the  hospital,  by  redudi 
infectious  disease,  reduces  also  the  possibility  of  the  milk  becoming 
carrier  of  infection. 

The  question  of  encouraging  district  councils  to  establish  and  mainta 
isolation  hospitals  is  thus  of  importance. 

Encouragement  can  be  given  under  the  existing  law.  In  the  fii 
place  the  Local  Government  Board  might  grant  loans  for  short  perio 
for  the  erection  of  such  hospitals  as  I  have  described.  After  all,  they 
their  requisite  work  of  providing  a  safe  place  for  isolation.  No  death  h 
yet  occurred  in  the  hospital  I  have  referred  to,  though  it  has  be 
occupied  in  winter  as  well  as  in  summer.  It  is  unnecessary  to  purchi 
land  for  a  hospital  of  this  type.  A  lease  for  twenty-one  years  will  abo 
last  the  life  of  the  building,  and  will  be  easier  to  obtain,  for  a  landowi] 
would  often  be  willing  to  grant  a  lease  for  a  comparatively  short  tei 
while  he  would  not  be  willing  to  part  with  the  land  in  perpetuity ;  a 
is  there  not  some  advantage  in  the  perishable  character  of  the  buildin 
The  ideal  hospital  of  to-day  will  not  satisfy  the  ideals  of  to-morrow.  The 
is  no  standing  still.  Medical  science  progresses  fast,  and  the  stmctu] 
requirements  of  the  ideal  hospital  vary  accordingly.  A  costly  stone  bui] 
ing,  up-to-date  in  every  detail,  may  well  be  found  antiquated,  inconveniei 
and  in  need  of  considerable  structural  alterations,  after  a  quarter  of 
century ;  the  bricks  and  mortar,  the  joists  and  roofs,  may  be  as  soa 
as  the  day  the  hospital  was  opened,  and  yet  the  value  of  the  building  a^ 
hospital  may  have  dwindled  seriously. 

Secondly,  a  county  council  may  give  pecuniary  assistance:  the  L 
lation  Hospitals  Act,  1893,  allows  county  councils  to  contribute  both 
the  structural  expenses  and  to  the  establishment  expenses  of  isolatii 
hospitals.*     Now  it  is  as  important  to  contribute  to  the  establishmei 
charges  as  to  assist  in  the  erection  of  the  hospital.     The  hospital  abov 
mentioned  has  been  erected  thirteen  years,  and  in  five  of  those  years 
has  not  been  opened  at  all ;  the  Medical  Officer  of  Health  has  alw»] 
had  to  make  out  a  strong  case  of  urgency  to  induce  the  district  counc 
to  open  it.     There  have  been  several  occasions  when  he  has  thought 
desirable  to  open  it,  but  has  failed  to  obtain  the  sanction  of  the  counc 


*  The  Act,  for  some  reason  difficult  to  understand,  does  not  allow  county  contzibuti' 
to  the  patient*s  expenses,  but  these  are  defined  to  consist  of  food  and  medicine ;  madif 
attendance  and  nursing  are  establishment  charges. 
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to  do  so  on  account  of  the  expense,  often  considerable.  The  feeling  of 
reluctance  on  the  part  of  district  authorities  to  incur  the  expense  of 
i^^moving  cases  to  hospitals  might  be  materially  decreased  by  the  adoption 
of  a  liberal  scale  of  grant ;  the  principle  would  not  be  a  new  one ;  grants 
iave  now  to  be  made  by  county  councils  to  many  of  the  district  expenses, 
workhouses,  pauper  lunatics,  salaries  of  district  medical  officers  of  health, 
and  Inspectors  of  nuisances. 

It  may  be  desirable  to  have  means  of  dealing  with  outbreaks  of  small- 
jx)x  independently  of  the  provision  of  isolation  hospitals  for  other  infectious 
diseases.  A  possible  method  of  preparation  would  be  to  secure,  by  annual 
payments,  the  right  to  erect  in  suitable  localities  temporary  hospitals ;  the 
«pots  selected  might  be  twenty  miles  apart,  for  small-pox  patients  can  be 
taken  ten  miles  to  hospital.  If  a  serious  outbreak  occurred  temporary 
buildings  could  be  erected  in  a  very  few  days.  The  most  troublesome 
thing  of  all,  the  obtaining  a  site,  would  have  been  accomplished  before 
the  outbreak,  instead  of  after  it.  The  provision  of  such  sites  might  well 
he  undertaken  by  and  at  the  expense  of  the  county. 


[This  Discussion  applies  also  to  the  paper  by  Mr.  T.  W.  Aldwinckle, 

page  604."] 

Mb.  a.  Saxon  Snell  (London),  referring  to  the  Pasteur  Hospital,  said  the 
ifiolation  did  not  appear  to  be  thorough,  and  it  was  difficult  to  see  how  air  could 
be  prevented  passing  from  one  room  to  the  other  by  means  of  the  corridor.  It 
WM  noted  with  respect  to  the  Children's  Hospital  at  Paris  that  the  dividing 
partitions  are  kept  two  inches  off  the  floor.  It  would  scarcely  seem  tliat  these 
pftrtitions  would  prevent  air  travelling  from  one  room  to  the  other.  If  Mr. 
Aldwinckle  were  erecting  a  new  building,  would  he  not  rather  adopt  the  principle 
8hown  in  the  Walthamstow  hospital  ? 

Dk.  NlsxCH  (Halifax)  referred  to  defects  in  the  present  system,  and  stated 
that  in  his  opinion  the  cellular  system  was  a  step  in  the  right  direction,  though 
be  doubted  if  even  that  method  would  be  successful  in  stamping  out  scarlet 
fever.  Betum  cases  had  been  referred  to  and  were  stated  to  be  comparatively 
few,  but  his  point  was  that  if  a  patient  returning  home  is  able  to  infect  persons 
m  the  home,  he  would  be  also  able  to  infect  others. 

Mb.  John  Peajeson  (Folkestone)  said  he  was  not  in  favour  of  isolation 
hospitals,  as  wherever  they  had  been  built  it  had  led  to  the  attack  rate  of  scarlet 
fever  being  doubled,  and  they  had  been  the  cause  of  nearly  all  the  diphtheria,  by 
<2i^ing  post-scarlatinal  diphtheria,  as  throughout  the  Midlands  and  the  north 
diphtheria  was  practically  unknown  until  isolation  hospitals  were  introduced* 
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Beferring  to  G-orton,  the  cost  last  year  of  home  isolation  of  scarlet  fever  ^^i^rw 
only  X68,  but  had  80  per  cent,  of  the  cases  been  removed  to  isolation  ho6pit-ai&, 
as  had  been  done  in  the  surrounding  districts,  the  cost  would  have  been  Xl,3>^60; 
and  iftith  the  home  isolation  a  lower  attack  rate  was  experienced  than  in     ^the 
other  adjoining  districts  with  hospitals.      In  Mid- Warwickshire  the  distr-~Sct8 
without  isolation  hospitals  had  an  attack  rat-e  from  scarlet  fever  of  2*6  per  1,C^KM)0, 
while  in  districts  with  hospitals  it  was  4*8.     In  Stockton-on-Tees,  before      —the 
isolation  hospitals  were  built,  the  cost  of  scarlet  fever  and  all  other  infect!^  ^^us 
disease  did  not  exceed  ^200  per  annum,  diphtheria  was  practically  non-exist^^nt, 
and  the  cases  of  scarlet  fever  were  about  100  a  year.    Since  the  isolation  hosf^^ital 
had  been  built,  it  had  been  enlarged  three  times,  the  cost  was  now  j^,9(^^b0  a 
year,  scarlet  fever  cases  were  now  from  400  to  700  per  annum,  and  diphth  ^^aeria 
had  increased  a  hundredfold.     At  Leeds  the  attack  rate  of  scarlet  fever      Thad 
doubled  in  ten  years  with  hospital  isolation  ;  and  this  was  the  result  all  over        the 
country.     Home  isolation  was  much  cheaper  and  gave  far  better  results. 

Mb.  Chables  Bbownbidge  (Birkenhead)  considered  that  the  Local  Gov^^m. 
ment  Board  should,  in  the  case  of  corrugated  iron  buildings,  grant  a  loan^     for 
their  erection  for  a  reasonable  number  of  years.      Present  hospitals  coulc^i.  he 
adapted  to  the  cubicle  system  by  the  provision  of  suitable  screens  and  all     the 
advantages  of  the  system  gained  thereby. 

Db.  F.  W.  Mabtin  (Brighouse)  said  that  isolation  hospitals  were  chiei?y 
provided  for  the  working  classes,  who  by  their  aid  were  afforded  in  many 
instances  means  of  continuing  their  work  and  so  supporting  their  families. 
Beturn  cases  had  been  very  few  in  Brighouse  during  a  period  of  eight  years.  He 
was  of  the  opinion  that  these  hospitals  were  necessary  for  the  benefit  of  the 
middle  and  working  classes,  especially  in  factory  towns. 

'  Db.  T.  H.  a.  Valintine  (Dept.  Public  Health,  New  Zealand)  said  as  regards 
the  alleged  failure  of  hospitals  to  limit  the  spread  of  scarlet  fever,  an  analysis  of 
some  4,000  cases  in  New  Zealand  showed  that  the  incidence  rate  was  greatest  in 
those  districts  where  hospital  accommodation  existed.  On  the  other  hand,  the 
mortality  rate  was  greatest  in  districts  unprovided  with  hospitals.  In  one  large 
health  district  the  mortality  rate  was  over  eight  per  cent.  On  those  grounds 
the  Health  Department  was  advising  the  erection  of  small  temporary  hospitals 
for  those  few  cases  which  would  require  hospital  treatment.  The  life  of  such 
buildings  was  regarded  by  architects  as  thirty  years. 

Db.  J.  J.  Weayeb  (Southport)  said  that  he  agreed  with  the  last  speaker  in 
his  views  as  to  the  need  of  improved  administration  of  existing  hospitals,  especially 
as  to  preventing  overcrowding.  He  agreed  also  that  there  was  much  to  be  said 
both  for  and  against  isolation  hospitals,  though  in  some  towns,  such  as  health 
resorts,  it  seemed  to  him  an  absolute  necessity  to  provide  these  hospitals; 
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^henrise  it  would  mean  financial  ruin  to  large  numbers  of  their  inhabitants  who 
owned  boarding  houses,  whenever  an  infectious  case  broke  out  in  them.    He 
had  also  found  that  districts  often  differed  markedly  in  the  incidence  of  scarlet 
fever,  independently  of  whether  there  was  an  infectious  diseases  hospital  or 
not ;  so  that  it  was  ridiculous  to  assume  that  the  number  of  cases  in  a  town  was 
always  connected  with  the  presence  or  absence  of  an  infectious  diseases  hospital. 
In  Southport  and  Birkdale,  for  instance,  two  adjoining  and  similarly  situated 
townships,  and  both  with  infectious  diseases  hospitals,   there  was  always  a 
considerably  greater  number  of  cases  of  scarlet  fever  in  Southport  than  in 
Sirkdale,  yet  as  far  as  he  could  see  there  was  nothing  in  the  hospital  arrange- 
ments to  explain  this  difference.      Referring  to  Mr.  Aldwinckle's  paper,  he 
thought  many  of  the  arrangements  in  modern  hospitals  were  of  a  rather  fancy 
cliaracter.    For  instance,  while  elaborate  arrangements  were  made  to  prevent  a 
nnrBe  soiling  her  fingers  with  a  water-tap,  the  overall  that  the  doctor  wore  was 
left  banging  up  in  the  infected  hospital  atmosphere.     He  thought  possibly  home 
isolation  was  the  really  ideal  method,  but  if  they  were  to  have  it  they  must 
see  that  every  house  was  provided  with  a  spare  room  for  isolation,  and  that 
every  family  was  financially  able  to  provide  a  trained  nurse  to  look  after  the 
patient.     Until  they  got  that,  they  must  be  content  with  hospitals. 

Mb.  W.  F.  Bird  (Midsomer  Norton)  suggested  that  the  Local  Government 
Board  should  be  urged  to  grant  short  loans  for  temporary  isolation  hospital 
buildings  in  rural  districts,  subject  to  approval  of  sites  and  plans  of  structure. 

Mb.  ALDWiyoKLB  (London),  in  his  reply,  said  that  many  of  the  points  raised 
in  the  very  interesting  discussion  were  of  a  strictly  medical  character  with  which 
he,  as  an  architect,  did  not  feel  competent  to  deal.  He  should,  however,  like  to 
»y  a  word  as  to  the  question  raised  by  Mr.  Snell  and  Dr.  Neech  as  to  the 
relative  suitability  of  single  bed  wards  or  cubicles  for  the  purposes  of  the 
isolation  which  was  needed  for  the  scheme  under  discussion.  The  primary 
object  of  this  Isolation  was  to  prevent  the  spread  of  a  secondary  disease  from  one 
pi&Dt  to  another,  and  it  was  the  opinion  of  those  medical  superintendents 
nwit  competent  from  their  experience  to  judge,  that  the  isolation  afforded  by 
cnbides  was  practically  sufficient,  it  being  considered  only  necessary  to  prevent 
tl»  personal  contact  of  the  patients  (together  with  complete  asepsis  on  the  part 
of  the  doctor  and  nurse)  and  to  ignore  the  very  remote  risk  of  aerial  conveyance 
of  infection.  It  was  therefore  unnecessary  to  employ  '*  cellule "  or  closed-in 
ongle-bed  wards,  which  were  more  costly  and  less  capable  of  being  ventilated. 
The  cubicle  was  easily  fitted  up  in  any  ordinary  existing  ward,  at  a  small  cost,  it 
iuTolYed  no  structural  alteration  to  the  ward,  and  adapted  itself  to  the  ventilation 
^  the  ward.  Li  this  climate  through  ventilation  by  means  of  windows  on 
oppoeite  sides  was  the  most  natural  and  effective  system  to  use,  as  there  were 
'"^ly  over  three  hundred  days  in  the  year  when  the  windows  in  a  ward  could 
^  kept  open  \^ithout  injury  to  the  patients.     He  quite  endorsed  the  news  of 
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Mr.  Cooke  Hurle  as  to  the  advantages  of  lightly  constructed  buildings  :£c>r 
isolation  hospitals  in  rural  districts.  So  long  as  care  was  taken  to  have  t:lie 
buildings  of  a  non-inflammable  character,  lightness  of  construction  was  no  dis- 
advantage. Not  only  was  the  cost  very  much  less  than  that  of  brick  or  stone 
buildings,  but  the  rapidity  with  which  they  could  be  erected  was  of  great  yaliae 
in  cases  of  emergency.  He  gave  this  opinion  as  the  result  of  his  experience  in 
connection  with  some  1.800  beds  proWded  in  buildings  of  this  nature,  bot;h 
large  and  small,  erected  under  his  supendsion. 

[The  Proceedings  of  the  Congress  will  be  continued  on  page  Sl?."]^ 
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TrNSOUND  TOOD.—qfences^Article  ''liable  to  he  seized''— AHicle  in posseuu^^j^ 

of  Purchcuer — Liahilitif  of   Vendor — Public  Healih  (London)  Act^  18^^^ 

(54  4'  55  Vict,  c.  76),  s.  ^7,  subs.  S. 

The  respondent,  a  wholesale  dealer,  sold  to  a  retail  pork  butcher  a  quantit^^^* 

of  pigs*  plucks,  one  of  which  was  unsound,  unwholesome,  and  unfit  for  th^'^ 

food  of  man.    The  unsound  pluck  was  seized  in  the  purchaser's  shop  by  thf 

appellant,  a  sanitary  inspector,  who  obtained  an  order  for  its  destruction. 

proceedings  against  the  respondent  under  s.  47,  sub-s.  3,  of  the  Public  Healtk^--^ 

(London)  Act,  1891,  for  selling  an  article  liable  to  be  seized  and  condemne^^ 

under  the  section,  the  magistrate  found  that  the  unsound  pluck  was  not  exposec^^^ 

for  sale,  and  would  not  have  been  sold  or  offered  for  sale  by  the  retail  shop— — 

keeper  until  the  sanitary  inspector  had  passed  it,  and  he  accordingly,  ^rithou' 

calling  upon  the  respondent,  dismissed  the  summons,  holding  that  no  oi 

had  been  committed  under  sub-s.  3 : — 

Held  that  the  magistrate  was  wrong  in  stopping  the  case ;  that  sl  prima  fa 
case  had  been  made  out  against  the  respondent  calling  for  an  answer ;  and  tl 
the  case  must  go  back  to  the  magistrate  to  be  proceeded  with. 

Per  Lord  Alverstone  C.J. :  Sub-s.  3  of  s.  47  is  intended  to  deal  with  the 
of  the  vendor  of  an  article  intended  for  the  food  of  man,  which  in  fact  at 
time  it  is  sold  by  him  is  in  such  a  condition  that  it  is  liaUe  to  be  seised,  that 
in  the  condition  of  being  unsound  and  unfit  for  the  food  of  man. 

Per  Channell  J. :  The  words  ''  any  article  liable  to  be  seized "  in  sub-s. 
means  any  article  prima  facie  liable  to  be  seized  by  reason  of  its  condition. 

Beg.  !/•  Dennis  [1894]  2  Q.B.,  458,  considered. 

Gbivbll  v.  Malpas,  Div.  Ct.,  Vol.  II.,  K.B.,  32. 
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CLIMATE    AND    HEALTH. 

M'N  a   paper   read   before   the    Royal    Statistical    Society   last   year   I 

\_    mentioned  that  among   the    questions    asked    by   inquirers   of   the 

^Meteorological  Office  the  one  which  recurred  most  frequently  was  the 

^^pparently  simple  question,  '*  What  is  the  driest,  warmest,  and  sunniest 

part  of  the  British  islands  ?  "     The  question  has  always  some  relation  to 

tilierapeutics,  and  is  typical  of  that  side  of  scientific  investigation  which 

endeavours  to  trace  a  connection  between  the  health  of  the  community,  or 

of  certain  of  its  members,  and  the  pliysical  or  chemical  conditions  of  the 

^r  by  which  they  are  surrounded.     The  investigation  is,  as  yet,  in  its' 

infancy.     It  is  extremely  interesting,  but  very  difficult.     From  the  foruv 

ill  which  the  question  comes   to   me,  asking   merely  for  a  general  and 

^^uthoritative   statement   as   to   the   dryness,   the    temperature,   and   tlie 

sunshine  of  the  various  parts  of  the  British  Isles,  it  has  an  appearance  of 

Bimplicity  that   is   really  illusory.     It  reads  as  though  a  knowledge  of 

Certain  physical  conditions  of  the  atmosphere  were  all  that  is  wanted  for 

the  discrimination   of  different  localities  as   suitable   or   unsuitable   for 

rheumatic  subjects,  yet  I  would    certainly  not   be   rash  enough  to  say 

whether  the  apparent  effects  of  different  climatic  conditions  are  to  be 

ascribed  to  physical,  chemical,  or  biological  conditions  of  the  atmosphere. 

Among  the  possibiUties  of  chemical  constitution  we  must  now  include 
tic  presence  of  a  certain  amount  of  radio-active  emanation,  which,  accord- 
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Mr.  Cooke  Hurle  as  to  the  advantages  of  lightly  constructed  buildings  for 
isolation  hospitals  in  rural  districts.  So  long,  as  care  was  taken  to  have  the 
buildings  of  a  non-inflammable  character,  lightness  of  construction  was  no  dis- 
advantage. Not  only  was  the  cost  very  much  less  than  that  of  brick  or  stone 
buildings,  but  the  rapidity  with  which  they  could  be  erected  was  of  great  value 
in  cases  of  emergency.  He  gave  this  opinion  as  the  result  of  his  experience  in 
connection  with  some  1.800  beds  provided  in  buildings  of  this  nature,  both 
large  and  small,  erected  under  his  super\'ision. 

[The  Proceedings  of  the  Congress  will  he  continued  on  page  5  17 J] 
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For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the  Library  of 
the  Institute.  

XINSOTJin)  POOD Offences— AHicW  liable  to  he  seized"— Article  in  posseuum 

of  Purchaser — Liability  of   Vendor — Public  HeaJth  (London)  Act,  1891 
{64  4-  55  Vict.  c.  76),  s.  Jpf,  ««A-5.  S. 
The  respondent,  a  wholesale  dealer,  sold  to  a  retail  pork  butcher  a  quamtitjr 
of  pigs'  plucks,  one  of  which  was  unsound,  unwholesome,  and  unfit  for  the  ^ 
food  of  man.    The  unsound  pluck  was  seized  in  the  purchaser's  shop  by  the^ 
appellant,  a  sanitary  inspector,  who  obtained  an  order  for  its  destruction.    In: 
proceedings  against  the  respondent  under  s.  47,  sub-s.  3,  of  the  Public  Healtlrir 
(London)  Act,  1891,  for  selling  an  article  liable  to  be  seized  and 
under  the  section,  the  magistrate  found  that  the  unsound  pluck  was  not 
for  sale,  and  would  not  have  been  sold  or  offered  for  sale  by  the  retail  shop- 
keeper until  the  sanitary  inspector  had  passed  it,  and  he  accordingly,  withon^' 
calling  upon  the  respondent,  dismissed  the  summons,  holding  that  no  offen^iaa 
had  been  committed  under  sub-s.  3 : — 

Hdd  that  the  magistrate  was  wrong  in  stopping  the  case ;  that  a  jprtma/a 
case  had  been  made  out  against  the  respondent  calling  for  an  answer ;  and 
the  case  must  go  back  to  the  magistrate  to  be  proceeded  with. 

Per  Lord  Alverstone  C.J. :  Sub-s.  3  of  s.  47  is  intended  to  deal  with  the 
of  the  vendor  of  an  article  intended  for  the  food  of  man,  which  in  fact  at 
time  it  is  sold  by  him  is  in  such  a  condition  that  it  is  liable  to  be  seised,  that 
in  the  condition  of  being  unsound  and  unfit  for  the  food  of  man. 

Per  Channell  J. :  The  words  "  any  article  liable  to  be  seized "  in  sub-s* 
means  any  article  prima  fade  liable  to  be  seized  by  reason  of  its  condition. 

Btg.  V.  Dennis  [1894]  2  Q.B.,  458,  considered. 

Gbitbll  v.  Malpas,  Div.  Ct.,  Vol.  II.,  K.B.,  32. 
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CLIMATE    AND    HEALTH. 

IN  a  paper  read  before  the  Royal  Statistical  Society  last  year  I 
mentioned  that  among  the  questions  asked  by  inquirers  of  the 
Meteorological  Office  the  one  which  recuiTed  most  frequently  was  the 
'^Jiparently  simple  question,  '*  What  is  the  driest,  warmest,  and  sunniest 
part  of  the  British  islands  ?  "  The  question  has  always  some  relation  to 
therapeutics,  and  is  typical  of  that  side  of  scientific  investigation  which 
endeavours  to  trace  a  connection  between  the  health  of  the  community,  or 
of  certain  of  its  members,  and  the  physical  or  chemical  conditions  of  the 
^r  by  which  they  are  surrounded.  The  investigation  is,  as  yet,  in  it/ 
infancy.  It  is  extremely  interesting,  but  very  difficult.  From  the  forn^ 
in  which  the  question  comes  to  me,  asking  merely  for  a  general  and 
Authoritative  statement  as  to  the  dryness,  the  temperature,  and  the 
sunshine  of  the  various  parts  of  the  British  Isles,  it  has  an  appearance  of 
simpUcity  that  is  really  illusory.  It  reads  as  though  a  knowledge  of 
Certain  physical  conditions  of  the  atmosphere  were  all  that  is  wanted  for 
tile  discrimination  of  different  localities  as  suitable  or  unsuitable  for 
rheumatic  subjects,  yet  I  would  certainly  not  be  rash  enough  to  say 
whether  the  apparent  effects  of  different  climatic  conditions  are  to  be 
ascribed  to  physical,  chemical,  or  biological  conditions  of  the  atmosphere. 

Among  the  possibiUties  of  chemical  constitution  we  must  now  include 
the  presence  of  a  certain  amount  of  radio-active  emanation,  which,  accord- 
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ing  to  Dr.  G.  0.  Simpson's  summary*  of  our  knowledge  of  this  subject,  is 
derived  from  the  ground.  It  is  supplied  to  the  atmosphere  by  the 
"  breathing "  of  the  soil  under  variations  of  pressure.  It  is,  therefore, 
specially  abundant  when  the  air  is  comparatively  stagnant,  and  is  likely  to 
be  found  in  localities  where  the  soil  is  specially  porous.  Taking  this  into 
account  with  other  things,  we  must  regard  the  physics,  the  chemistry,  and 
the  biology  of  the  atmosphere  as  closely  bound  up  one  with  another,  and  I 
need  make  no  apology  for  putting  before  you  some  considerations  about 
the  physical  conditions  of  the  atmosphere  in  different  parts  of  our  islands 
as  an  introductory  address  to  the  section  of  this  Congress  which  has  the 
cosmical  title  of  "  Physics,  Chemistry,  and  Biology." 

The  general  question  of  the  relation  of  climate  to  health  is  now  being 
taken  up  in  the  most  comprehensive  manner  by  a  committee  of  the  British 
Association  appointed  in  South  Africa,  under  the  chairmanship  of  Sir 
Lauder  Brunton,  with  Mr.  Barcroft  as  secretary.  This  is,  therefore,  a 
peculiarly  fitting  time  for  a  review  of  some  of  the  features  of  the  investi- 
gation, in  so  far  as  it  is  concerned  with  the  knowledge  of  the  physical 
conditions  of  the  atmosphere  obtained  from  climatological  observations. 

I  am  afraid  that  I  must  devote  the  greater  part  of  what  I  have  to  say 
to  pointing  out  the  difficulties,  of  co-ordinating  in  an  effective  way  the 
enormous  body  of  facts  that  make  up  our  knowledge  of  climate  rather 
than  to  discussing  achieved  results. 

But  before  I  do  that,  let  me  refer  to  the  curves  representing 
the  parallelism  between  the  average  seasonal  variation  of  deaths  from 
rheumatism  and  those  from  erysipelas,  taken  by  Dr.  Longstaff  from  a 
paper  by  Dr.  Buchan  and  Sir  Arthur  Mitchell,  and  reproduced  in  his 
"  Studies  in  Statistics,  1891."  These  curves  are  sufficiently  clear  evidence 
that  there  are  underlying  connections  between  the  season  and  the  mortality 
due  to  certain  diseases,  and  that  the  trouble  of  the  examination  of  the 
statistics  will  prove  remunerative  in  the  end,  if  we  have  the  patience  to 
collect  them  and  the  intelligence  to  use  them  in  the  proper  manner. 

In  his  lucid  annual  reviews  of  the  mortality  tables  drawn  up  for  the 
Registrar  General,  Dr.  Tatham  has  called  attention  on  several  occasions  to 
the  favourable  effect  of  years  of  equable  temperatures  and  abundant  nun- 
fall,  as  regards  death-rate,  and  his  remarks  suggest  many  lines  of  inquirj*. 
For  example,  are  these  favourable  periods  of  equable  climate  advantageous 
on  account  of  the  physical  efifect  of  the  warmth  and  moisture,  or  does  the 
comparative  immunity  from  death  of  those  years  arise  from  the  reserve  of 
strength  accumulated  in  the  experience  of  years  of  wider  variation,  which, 
*  (Quarterly  Jourual,  Iloyal  Meteorological  Society,  Vol.  31,  p.  296.     1905. 
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while  they  overstrain  the  feeble  margin,  leave  the  great  majority  stronger 
than  before  ?  To  put  the  question  in  its  most  general  form,  is  uniformity 
or  seasonable  change  the  more  desirable  characteristic  of  climate  ? 

Climatologic-\l  Statistics. 

Let  us  now  turn  to  a  consideration  of  the  climatological  information 
which  is  available  for  dealing  with  questions  of  the  relation  of  weather  to 
health.  Whenever  I  have  been  asked  the  question  referred  to,  I  liave 
had  to  reply  that  the  short  answer,  that  would  turn  away  wrath  in  such 
cases,  implies  the  co-ordination  of  a  large  body  of  statistics  under  various 
limitations  not  expressed  in  the  question.  I  have  been  obliged  to  offer  to 
the  inquirer  the  crude  meteorological  statistics  for  a  number  of  places  and 
to  ask  him  to  draw  his  own  conclusions  therefrom.  I  acknowledge,  frankly, 
that  such  a  course  may  be  disappointing,  and  oven  exasperating,  and  I 
will  now  endeavour  to ,  indicate  the  lines  upon  which  an  approach  might 
be  made  to  Answering  that  and  other  questions  of  a  similar  character. 

The  ordinary  meteorological  observations  which  give  us  information 

about  the  physical  condition  of  tlie  air  relate   to   1,  the  barometer;    2 

the  direction,  and  3,  the  force  of  the  wind ;  4,  the  temperature  of  the  air 

at  fixed  hours ;  5  and  6,  its  maximum  and  minimum  in  24  hours ;  7,  the 

temperature  of   evaporation,  that  is,  of  a  surface  of   muslin  wet  with 

wa^r,  at  fixed  hours;   8,  the  amount  of  cloud,  at  fixed  hours;    9,  the 

amount  of .  rainfall  in  the  24  hours ;  and  10,  notes,  not  always  ejchaustive, 

upon  the  occurrence  of  various  incidents  such  as  fog,  dew,  hoar-frost, 

thunder  or  lightning.      These  particulars  are  generally  given  in  official 

pnbUcations   for   each   day  for   a  few   stations   in   connection  with    the 

meteorological  organisations  of  eacli  country  in  which  such  matters  are 

systematised. 

For  the  large  majority  of  stations,  however,  monthly  summaries  are 
published.  Experience  and  international  co-operation  have  led  to  the 
adoption  of  a  common  form  for  the  publication  of  the  results,  and  these 
monthly  schedules  for  various  parts  of  the  world  practically  represent 
the  statistical  material  available  for  the  investigation  of  any  question  in 
connection  with  the  relation  of  climate  and  health. 

In  addition  to  the  statistics  which  form  part  of  the  international 
scheme,  there  are  a  certain  number  of  observations  which  are  sometimes 
included  in  the  operations  of  a  meteorological  station.  These  additional 
observations  comprise  records  of  the  duration  of  sunshine,  and  the  daily 
naximum  readings  of  the  black  bulb  thermometer  in  the  sun  and  the 
minimnm  readings  of  a  thermometer  exposed  on  the  grass ;  in  some  cases 
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also  we  have  readings  of  earth  temperatures  at  various  depths.  On  accou^ 
of  instrumental  difficulties  the  readings  of  the  black  bulb  thermometer  a  ^ 
not  practically  available  for  the  comparison  of  different  stations.  ^ 
accomplished  observer  can  use  them  \vith  discretion  for  detecting  variation 
in  the  sun's  heating  power  during  the  day  or  year  or  from  year  to  yei^ 
but  a  group  of  such  observations  from  different  localities  gives  rise  " 
questions  which  cannot  be  solved  by  the  mere  comparison  of  results.  TH 
readings  of  the  grass  minimum  are  subject  to  local  effects  which  are  n 
suitable  for  climatic  comparisons,  so  that  neither  of  these  has  found  a  pla  - 
in  the  international  scheme. 

The  sunshine  recorder  also  presents  some  difficulties.  Unless  its  co-  : 
struction  is  reduced  to  some  common  standard,  and  some  convention 
adopted  for  tabulating  its  records,  differences  arise  that  have  no  real  ba^ 
in  the  climatic  conditions,  but  the  practice  with  regard  to  this  instrume  i 
has  become  sufficientlv  svstematised  in  this  country  for  the  main  outlirm 
of  the  variations  in  the  duration  of  sunshine  to  be  indicated.  No  hi^ 
degree  of  accuracy  for  the  purposes  of  comparison  has  been  arrived  at  a:i: 
no  great  stress  should  be  laid  upon  the  minor  differences  shown  by  fcl 
published  figures. 

The  meteorological  observations  of  the  kind  indicated  have  now  bee 
made  in  many  countries  with  comparable  instruments  for  a  period  o 
about  forty  years,  so  that  the  volume  of  available  material,  chiefly  in  thi 
form  of  monthly  means,  is  very  large.  The  next  question  for  consideratiou 
is  how  to  use  it. 

The  map  is,  without  doubt,  the  best  means  of  presenting  the  facts  for 
a  comparison  of  different  places  with  regard  to  one  particular  element. 
It  may  show  the  results  for  a  month,  a  year,  the  average  of  a  number  o{ 
months  or  years,  or  in  some  cases  for  a  day.  There  are,  however,  very 
few  of  the  elements  for  which  data  exist  that  are  sufficient  for  the  con- 
struction of  a  detailed  map,  and  one  constructed  from  inadequate  data  is 
very  misleading. 

Pressure  and  the  winds  associated  with  it  are  very  easily  represented 
if  one  does  not  require  minute  details.     Comparatively  few  stations  are 
required.     The  prevailing  wind  is  well  indicated  by  the  average  run  of  the 
isobars.     For  this  purpose  the  wind  must  be  understood  to  refer  to  that 
experienced   in  an  exposed  situation  which  is  the  most  suitable  for  a 
meteorological  station :  on  tiiat  understanding  there  is  not  much  difference 
between  the  prevailing  winds  in  different  localities  in  our  islands.     It  is, 
of  course,  possible  for  a  particular  position  to  be  protected  against  wnndi 
from  a  particular  quarter,  by  natural  features,  by  trees  or  by  buildings 
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Such  protection  may  have  an  important  practical  effect  ujwn  climate, 
hut  it  is  characteristic  rather  of  a  site  than  of  a  locality  and  cannot  he 
^eqnately  represented  upon  a   map  of  small  scale.     It  can  hardly  be 
represented  at  all  in  the  ordinary  meteorological  statistics.* 

Of  the  other  elements  only  rainfall  and  temperature  (maximum, 
minimum  and  mean)  are  sufficiently  represented  by  data  to  be  satisfac- 
torily mapped.  An  excellent  series  of  maps  of  averages  of  the  monthly 
values  for  rainfall  and  mean  temperature  is  given  for  many  parts  of  the 
vrorld  in  the  beautiful  Meteorological  Atlas  edited  by  Dr.  Bnchan  and 
published  by  Bartholomew  about  six  years  ago. 

It  requires  a  cei'tain  amount  of  practice  to  combine  the  information 
of  the  various  elements  from  different  maps  and  to  take  account  of  varia- 
tions of  the  mean  values  in  particular  years.     In  order  to  indicate  some 
features  of  the  combination,  and  to  show  the  relation  of  particular  years 
to  the  mean,  I  have  obtained  from  the  maps  referred  to,  and  from  the 
available  data  in  possession  of  the  Meteorological  Office,  the  material  for 
two  meteorological  sections  across  the  British  Isles.     One  is  from  North 
to  South,  the  other  from  East  to  West ;  and  upon  them  are  marked  the 
approximate  height  of  the  land,  the  rainfall,  the  maximum  temperature 
and  minimum  temperature  at  the  several  stations  as  given  by  the  average 
of  a  number  of  years,  for  the  wet  year  1903,  and  the  dry  year  1904.    The 
sunshine  values  have  been  given  too  for  those  points  on  the  line  for  which 
the  data  are  available.     The  first  line  (Fig.  1),  page  o22,  starts  from 
Shetland  and  runs  with  some  zigzags  on  the  eastern  side  of  Britain  to 
Hastings.      The  second  (Fig.  2),  page  523,  the  west  to  east  one,  starts 
from  Valencia  and  ends  up  by  a  zigzag  across  the  estuary  of  the  Thames. 
Figures  for  two  months,  February  and  August,  are  represented.     The 
diagrams  speak  for  themselves.     The  most  prominent  feature  is  the  way 
in  which  the  average  maximum  and  minimum   temperatures  diverge  as 
the  line  moves   inland   from  the  sea.      Over  the  open  sea  the  diurnal 
range  of  temperature  is  probably  very  small,  that  represented  on  the 
diagram  is  not,  however,  based  on  actual  measurement  but   estimated. 
Besides  the  increase  of  daily  range  from  the  coast  inland,  we  may  note 
on  the  west  to  east  diagram  (1)  the  considerable  increase  of  rainfall  as 
one  passes   from  the  coast  inland,  and  the  gradual  diminution  as  one 
passes  eastward   from   the   high  land ;    (2)    the  manner   in   which  this 
effect  of  geographical  distribution  fades  in  the  summer  months  as  compared 


*  For  evidence  as  to  the  uniformity  of  wind  direction  at  a  series  of  widely  distributed 
stations,  see  a  paper  on  the  Treatment  of  Climatological  Observations,  Journal  Scottish 
AfeteoTological  Society,  Series  HI.,  Vol.  13,  p.  3,  1005. 
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with  the  wiatt  r ;  (3)  the  gradual  increase  of  warmth  in  suniiiier  ai 
cold  in  winter  as  one  travels  eastwards  along  the  aame  line ;  (•■ 
rQfrards  the  north  to  south  line  the  fomparative  uniformity  of  condi 
for  all  the  elt-raents.  The  differences  between  Sumburgh  Head 
Hastings  in  the  winter  are  rcalh'  verv  small  for  so  great  a  distance. 
The  general  conclusion  to  be  drawn  from  the  diagrams  is,  tliat  alth 


Figure  II. —  Ii*«(  to  East. 
HBTnNiaUIGICAL  SHTTION  VALCNCU  TO  tURGATE. 


the  (fifference  of  locality  and  season  can  be  easily  identified,  there  is  really 
*>  very  marked  distinction  between  the  climates  of  the  British  Islts,  and 
tttit,  in  technical  language,  the  incidents  of  weather  are  really  of  more 
'''^portance  than  climate,  except  as  regards  certain  specially  mountainous 
^gioiu.  It  is  much  to  be  r^retted  that  the  particalare  as  to  the  moisture 
^tuaed  in  the  air  cannot  be  included  in  the  diagrams.     Our  information 
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about  this  important  element  is  very  meagre,  and  except  for  the  few 
observations  with  self-recording  instruments,  is  derived  entirely  from 
observations  at  9  a.m.  and  9  p.m.  for  the  ordinary  inland  stations,  or  at 
8  a.m.  and  (>  p.m.  for  the  telegraphic  stations,  which  are  nearly  all  on  the 
coast.  The  selection  of  hours  is  most  unfortunate,  for  they  are  the  hours 
when  change  is  most  rapid,  and  we  get  no  indication  of  the  dryness  of  the 
day  or  the  dampness  of  the  night  and  early  morning. 

In  many  countries  on  the  continent  observations  are  taken  three  times 
a  day  instead  of  two,  and  one  of  the  fixed  hours  is  at  1  p.m.  or  2  p.m^  so 
that  the  dry  time  of  the  day  is  represented  in  the  published  values. 

Seasonal  and  Diurnal  Variations. 

In  the  study  of  the  local  variations  of  physical  conditions  with  a  view 
to  any  questions  connected  with  health,  the  seasonal  and  diurnal  varia- 
tions, to  which  allusion  has  been  already  made,  deserve  careful  con- 
sideration, because,  if  these  secondary  conditions  are  different  in  different 
localities,  the  answer  to  any  question  may  depend  upon  the  fact  that  a 
particular  locality  has  the  most  favourable  conditions  for  a  limited  portion 
of  the  year,  or  for  a  limited  portion  of  the  day.  From  an  inquirer's  point  of 
view,  these  particular  portions  of  the  day  or  year  may  be  the  most  important 
The  other  portions,  for  various  reasons,  may  be  of  secondary  or  even  of 
negligible  importance. 

In  the  winter  we  live  for  the  greater  part  of  the  time  in  an  atmosphere 
artificially  wanned  and  artificially  dried.  Climatological  observations,  on 
the  other  hand,  all  refer  to  the  open  air,  and  in  consequence  we  must 
distinguish  between  the  conditions  in  that  part  of  the  day  when  we  are 
indoors,  and  that  part  of  the  day  when  we  may  be,  or  may  wish  to  be,  out 
of  doors;  or  between  that  part  of  the  year  when  aiiificial  warming  is 
usual,  if  not  universal,  and  that  part  when  the  artificial  modification  of 
atmospheric  conditions  is  given  up. 

Let  me  put  before  you  some  examples  of  the  variation  of  the  meteoro- 
logical elements  with  the  season  and  with  the  hour  of  the  day. 

I  take  the  chart  of  the  average  seasonal  variation  of  rainfall,  sunshine, 
and  temperature  (Fig.  3)  from  the  paper  on  the  seasons  already  referred 
to  (Journal  of  the  Royal  Statistical  Society,  vol.  68,  part  II.,  1905).  It 
gives  only  general  indications,  because  the  lines  on  the  diagram  refer  only 
to  certain  main  divisions  of  the  British  Isles,  but  any  inferences  which 
suggested  by  the  diagram  can  be  examined  in  detail  by  reference  to  tl». 
figures  from  which  the  diagram  has  been  compiled. 

The  statistics  as  to  temperature  are  indicated  by  the  number  of  a^ 
cumulated  day -degrees  above  or  below  42°  F. ;  thus  the  figures  show  t 
aggregate  warmth  or  coolness  of  the  week  or  the  season,  as  estimated 
its  intensity  and  duration,  using  42°  F.  as  a  datum  line.     This  method 
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indicating  the  temperature  conditions  was  originally  devised  for  agr 
tural  purposes,  but  it  has  some  advantages  from  the  special  point  of 
we  are  now  considering.     The  most  disagreeable  types  of  weather  in 
climate   are   those   associated   with    temperatures    between    42°   F. 
the  freezing  point.      Dry  cold  is  often  said  to  be  healthy,  but  it  is 
of  frequent  occurrence  in  this  country.     The  cold  that  we  experiem 
mostly  below  42°  F.,  but  not  far  from  the  freezing  point.     The  diaj 
shows  the  weekly  average  values ;  and  the  variations  from  week  to  i 
are  considerable,  even  when  one  is  dealing  with  the  averages  of  tw 
years.      The  way  in  which  the  values  for  the  weeks  of   a   single 
may    arrange   themselves   w^ith    reference    to    the    mean    value   maj 
illustrated  by  superposing  the  values  for  the  current  year  on  the  lint 
mean  values  for  twenty-five  years.* 

Let  us  pass  on  to  consider  some  diurnal  variations.  Refer  firs 
the  curves  representing  the  mean  diurnal  variations  of  temperatur 
the  four  observatories  of  the  Meteorological  Office.t  But  the  i 
striking  changes  are  shown  in  the  daily  curves  for  relative  humidity  w 
show  what  percentage  of  the  maximum  possible  amount  of  moistui 
present  in  the  air  at  any  time.  Figure  4,  page  527,  shows  the  ave 
condition  of  the  air  as  regards  relative  wetness  or  dryness  at  each  hou 
the  day  and  night,  with  the  mean  values  for  the  day  in  figures,  for 
observatories  in  connection  with  the  Meteorological  Office,  and  for 
months  of  February,  May,  August,  and  November.  The  results  are 
striking.  Note  the  extreme  dampness  of  the  air  at  Kew  at  night-tin 
November,  and  the  extreme  drj'ness  of  the  air  at  the  same  observatory 
the  day  hours  of  May.  I  might  further  illustrate  this  point  by  s 
curves  of  relative  humidity  taken  from  an  autographic  hygromete 
Cambridge.  They  show  the  most  sudden  and  extreme  fluctuations  of 
element  within  twenty-four  hours  in  every  season  of  the  year.  T 
striking  fluctuations  in  the  comparative  dryness  or  wetness  of  the  a1 
sphere  (which  may  extend  from  20  per  cent,  relative  humidity  to  sat 
tion  within  a  period  of  two  hours)  are  mainly  due  to  the  diurnal  chai 
of  temperature  which  have  already  been  illustrated,  and  some  of  the  i 
rapid  oscillations  are  probably  attributable  to  passing  intervals  of  sunsl 
When  air  is  warmed  it  becomes  relatively  dry,  although  the  actual  amc 
of  water  in  a  cubic  foot  may  not  be  appreciably  altered,  and  thus  in 
sunny  hours,  when  invalids  take  the  air,  they  may  find  it  dry,  and  1 
may  practically  enjoy  the  advantages  of  a  dry  climate  if  they  are  car 
to  return  to  the  artificially-warmed  atmosphere  indoors  when  the  effec 

*This  is  now  done  at  the  Meteorological  Office  by  means  of  tracing  paper,  upon  n 
the  current  valuea  are  entered,  and  superposed  upon  ihe  diiigram  of  ayeraf^e  values. 

t  See  *'  Temperature  Tables  of  the  British  Islands,**  Meteorological  Office  Publics 
No.  154.    1902. 
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the  sun's  heat  is  waning.  The  extent  of  the  variation  as  shown  on  an 
autographic  record  is  beyond  anv^thing  that  would  be  expected  without 
actual  calculation.  Outside,  however,  the  air  will  become  inoister  as  the 
^!]S:l^t  temperature  comes  on,  and  ultimately  may  be  so  far  cooled  that 
^turation  is  reached,  and  fog  may  even  be  formed 

Thus  a  district  where  conditions  are  favourable  for  obtaining  widely 
^parated  extremes  of  temperature  between  the  heat  of  the  day  and  the 
^Id  of  night  may,  in  effect,  be  a  dry  district  if  advantage  is  taken  of  these 
iiily  changes,  whereas  anyone  who,  like  the  thermometer  in  the  screen, 
18  out  of  doors  for  the  whole  twenty-four  hours  may  experience  a  daily 
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transition  from  a  dry  climate  during  the  day,  to  a  moist  or  even  a  fo 
one  in  the  night  and  early  morning,  which  may  be  very  prejudicial 
health.    In  the  absence  of  any  direct  evidence  about  humidity,  it  is  possi 
that  the  temporary  dryness  of  high  day  temperatures  may  be  made  use 
even  in  cold  weather,  if   the  corresponding  dampness  of   the  night  ■" 
avoided  by  staying  indoors. 

Frequency  of  Cold  and  Warm  Winds. 

Take  another  point  with  reference  to  seasonal  variations.     Southerly- 
south-westerly,  and  westerly  winds  are  generally  moist ;  easterly,  noi 
easterly,  and  northerly  winds  are  dr}\     A  diagram  published  in  the  **Pj 
ceedings  of  the  Royal  Society"  (vol.  69,  p.  61,  1901),  shows  the  relati^ 
frequency  of  these  dry  winds  at  Kew  for  the  several  months  of  the  y^ 
with  a  very  marked  maximum  in  the  spring :  and  another  diagram  in 
same  paper  shows  the  effect  of  these  winds  upon  the  normal  curve 
variation  of  temperature.    At  certain  times  of  the  year  they  are  conspic 
ously  cold,  but  at  other  times  their  effect  upon  temperature  is  much  h 
marked. 

General  Conclusions. 

All  the  various  considerations  which  have  been  adduced  must  be  tak.*^n 
into  account,  in  some  way  or  other,  before  any  final  answer  can  be  giv^^n 
to  a  question  about  the  suitability,  as  regards  climate,  of  a  particular 
locality  for  special  purposes. 

The  first  steps  towards  such  an  answer  are  to  decide  whether  it  is 
possible  to  restrict  the  question  to  the  conditions  for  a  certain  period  of 
the  year,  or  to  the  day  as  distinguished  from  the  night. 

With  the  question  thus  restricted  it  is  possible  to  arrange  the  data  so 
as  to  give  definite  information  about  the  physical  condition  of  the  air. 

Where  no  restriction  is  possible,  and  we  are  simply  left  with  the  b»jre 
facts  of  the  incidence  of  disease  and  of  such  climatological  conditions  ^ 
come  within  the  scope  of  meteorological  work,  the  problem  is  more  diflSct*!*- 
There  are  two  general  methods  of  attacking  it,  which  may  be  called  t^ 
spectively,  the  geographical  method  and  the  chronological  method,  rt^* 
application  of  the  first  consists  practically  in  making  maps  of  the  disfc^i" 
bution  of  the  disease  and  of  the  various  climatological  conditions,  »X^^ 
comparing  the  lines  according  to  which  the  phenomena  group  themsel^^^ 
That  of  the  second,  is  to  trace  the  variations  of  the  various  quantities  o^*^ 
the  same  region  for  successive  intervals  of  time,  and  compare  the  sequenc^^ 
Both  are  well  illustrated  in  Dr.  Longstaff's  book.  They  are  liable  ^ 
interference  of  what  may  be  called  accidental  circumstances.  The  cliin^' 
tological  conditions  are  not  the  only  elements  which  affect  the  prevaleXJ^ 
of   disease.       It   may   be   developed    in    special   localities   or   on   sped** 
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occasions  through  causes  which  have  no  direct  connection  with  the  physical 
^ndition  of  the  air. 

The  question  of  the  effect  of  humidity  is  one  of  the  most  interesting 
f  all  climatological  questions.  I  was  surprised  to  learn  from  some  of 
he  members  of  the  recent  Antarctic  expeditions  that  the  sensitiveness 
3  dampness  and  dryness  was  experienced  even  when  the  temperature  was 
I  the  neighbourhood  of  the  freezing  point  of  mercury,  although  the 
c^al  amount  of  moisture  in  a  limited  volume  of  air  at  such  low  tempera- 
ires  is  exceedingly  small  in  any  case,  and  the  variations  in  the  amount 
)r  differences  of  relative  humiditv  still  smaller.  Mr.  Bruce,  the  leader  of 
le  Scottish  expedition,  informed  me  that  the  ship's  cordage  was  similarly 
positive,  and  tightened  or  slackened  in  damp  air  or  dry  air,  even  at  these 
>w  temperatures.  The  whole  question  of  the  sensitiveness  of  the  human 
rganism  to  moisture  is  very  recondite.* 

Mr.  Tyler  has  paid  much  attention  to  the  subject,  and  his  paperf 
o^iests  that  very  moist  air  is  unpleasant,  both  at  high  temperatures  and 
>w  temperatures,  while  at  some  critical  temperature,  about  64^  F.,  the 
ariations  of  moisture  are  much  less  noticeable.  If  the  temperature  is 
ligh  or  low,  we  seem  to  require  that  the  air  shall  be  dry;  but  at  the 
particular  critical  temperature,  differences  in  dryness  or  humidity  produce 
nuch  less  noticeable  effects. 


I  have  dealt  so  far  with  the  material  available  for  the  study  of  questions 
concerning  the  connection  of  climate  and  health,  but  in  order  to  give  the 
method  of  inquiry  some  practical  shape,  I  should  like  to  suggest  the 
question  as  to  why  London  is  found  to  be  so  stimulating  a  place  to  live  and 
Work  in.  So  far  as  I  am  personally  cencemed,  I  contrast  it  with  Cambridge 
on  the  one  side  and  to  a  certain  extent  with  Oxford  on  the  other ;  I  find  there 
IS  a  consensus  of  opinion  as  to  the  existence  of  a  difference  between  these 
localities,  which  are  comparatively  close  together,  which  I  may  express  by 
saying  that  it  is  easier  to  go  on  working  in  London  than  in  the  two 
i^niversity  towns,  and  that  the  difference  is  not  due  simply  to  difference 
of  social  circumstances  and  habit.  It  is  perfectly  evident  that  there  can 
Ikj  no  very  large  difference  in  the  condition  of  the  atmosphere,  and  if  we 
look  for  an  explanation  in  that  direction,  we  must  deal  with  rather  fine 
distinctions.  The  months  that  I  have  selected  for  the  sections  referred  to 
On  p.  521  are  not  very  suitable  for  this  particular  inquiry,  for  London  is 
^rtainly  not  at  its  best  either  in  February  or  August,  so  I  have  taken 
Out  the  figures  from  the  data  for  other  months  as  well,  and  with  the 
following  results : — 

*  BefereDce  should  be  made  to  Prof.  Travers'  paper  on  The  Absorptioii  of  Water  by 
Cotton  and  Flannel,  read  subsequently  in  the  Section,  in  which  attention  is  called  to  the 
^^fX  that  the  capacity'  for  absorbing  water  by  these  materials  increases  as  the  tempera- 
ture diminishes. 

t  W.  F.  Tyler,  Journal  of  the  Balneological  and  Climatological  Society. 
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(►xforrt. 

London. 

Cambridge 

Fkbruary— 

Maximum  Temi)errtture... 

45-1° 

45-7^ 

4.S-7° 

Minimum  Teuiperalure  ... 

»i-3o 

:i4-7° 

32-3=^ 

Sunshine 

66-4    hrs. 

33-6    hrs. 

73-7    hr:3 

Rainfall      

1-70  in;.. 

1-69  ins. 

l.S-8inf» 

Humidity,  8  a.m 

91  per  cent. 

b9  per  cent. 

91  per  ceil 

May- 

Maximum  Temperature ... 

60-9^^ 

62*2° 

62-3*^ 

Minimum  Temperature  ... 

43-5^ 

44-6° 

42-0° 

Sunuhlne 

196-3   hrs. 

167-1    hrs. 

202-4    hra 

Rainfall      

1*75  ins. 

1-67  ins. 

1-84  ins 

H  umidity,  8  a.m 

79  per  cent. 

73  per  cent. 

7VI  per  ceu 

August— 

Maximum  Temperature ... 

69-2° 

71 -8° 

71.70 

Minimum  Temperature  ... 

62-9° 

53-6° 

51-8° 

Sunshine 

184-9    hrs. 

168-0    hrs. 

188-9    hrs. 

Rainfall      

2-38  ins. 

2-39  ins. 

2  39  iu8. 

Humidity,  8  a.m 

82  per  cent. 

79  per  cent. 

84  i)er  cent 

October— 

Maximum  Temperature... 

.55-60 

56-8° 

.=>6-7° 

Minimum  Temperature  ... 

42-1  o 

42-9° 

41-0° 

Sunshine 

102-7    hi-8. 

(V8-7    hrs. 

105-3   hrs. 

Rainfall      

2  76  ins. 

•2-73  ins. 

2-35  ins. 

Humidity,  8  a.m 

91  per  cent. 

89  per  cent. 

93  per  cent 

There  is  really  not  much  to  be  extracted  directly  from  these  figures  i 
reply  to  my  question.  The  most  conspicuous  feature  is  the  smallness  < 
the  London  sunshine.  One  can  hardly  write  that  down  as  being  to  tl 
advantage  of  London.  Leaving  that  out  of  account,  there  is  a  persistei 
elevation  of  minimum  temperature  in  London,  and  this  may  be  connect* 
with  a  corresponding  increase  in  the  effective  dryness  of  the  atmospher 
But  if  that  be  the  whole  explanation  the  human  organism  must  be  regard< 
as  a  much  more  sensitive  instrument  than  the  thermometer,  and  gre 
hygienic  effects  must  be  attributed  to  very  small  meteorological  causes. 

This  leads  me  to  my  final  conclusion,  that  if  we  would  identify  the  re 
relations  between  climate  and  health  we  must  be  prepared  to  consider  tl 
indirect  influences  of  small  differences  in  climatological  data.  Perha 
there  are  other  associated  effects,  such  as  air  circulation,  in  which  larg 
differences  might  be  observed,  but  of  which  we  have  no  adequate  measun 

Perhaps  we  must  look  for  variations  in  the  electrical,  chemical,  • 
biological  properties  of  the  air,  to  which  1  have  already  alluded.  Aboi 
these  we  have  at  present  hardly  any  information  at  all.  > 

I  hope  I  have  given  a  sufficient  indication  of  the  kind  of  material  whic 
we  already  possess.  There  is  a  good  deal  of  it  which  has  never  yet  be€ 
fully  co-ordinated,  and  the  most  urgent  requirement  at  the  pi'esent  time 
the  trained  intelligence  of  the  worker  to  detect  the  underlying  sequence 
I  can  promise  anyone  who  is  disposed  to  attack  this  important  subject,  ju 
only  an  abundance  of  material  for  his  consideration,  but  a  number  of  que 
tions  sufficiently  difficult  to  find  occupation  for  skill  and  even  for  genius. 
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ABSTRACT. 

JT  is  not  my  intention  to  attempt  to  give  you  an  exhaustive  essay  on 
this  very  large  subject,  but  it  will  be  my  aim  as  the  opener  of  a 
<l«bate  upon  it,  first,  to  remind  you  of  the  divisions  of  the  subject  which 
sually  attract  attention,  and  then   bring  to  your  notice  certain  others 
hich  are  not  usually  included,  but  are  nevertheless  highly  important. 
Writers  like  Drs.  Arlidge  and  Ogle,  Greenhow  and  Zenker,  have  made 
familiar  with  many  specially  dusty  occupations,  variously  classified, 
l>'at  all  of  them  possessing,  though  in  an  extremely  variable  degree,  one 
c^cmmon  sinister  feature,  viz.,  a  tendency  to  produce  disease  of  the  respi- 
i*aitory  apparatus,  principally  through  irritation.     B^ew  industries  can  be 
i3sid  to  be  free  from  dust.     Dust  of  one  kind  or  another  indeed  is  almost 
Tibiquitous,  and  men  and  animals  spending  the  greater  part  of  their  lives 
ixi  modern  cities  acquire  black  or  mottled  lungs  through  the  inhalation 
of  carbon   and   dark   solid  matters  into  their  respiratory  tubes.      Any- 
one who   has   a   slight  catarrh  affecting  the  larynx,   or   who   takes  the 
"trouble  to  wash  out  his  nose  each  morning,  can  verify  this  statement  in 
some  measure  by  noting  the  dark  and  often  black  tint  of  the  secretion 
Coming  from  these  vestibules  of  his  air  passages. 

The  high  death-rates  from   tuberculous  phthisis  and  other  diseases 

of  the   respiratory   apparatus,    specially   noticeable   among   the   workers 

m  dusty   occupations,    are  an   indication   of   the  injurious   influence   of 

^ost    The  latter  acts  for  the  most  part  in  the  first  place  as  an  irritant, 

disposing  the  tissues  to  take  on  various  forms  of  inflammatory  degeneration, 

in  very  much  the  same  way  as  injured  plant  tissues  become  the  prey  of 

fungoid  growths.      We  must  not  forget,  however,  that  of  the  dust  is 

specifically  poisonous.    We  hear  a  great  deal  now-a-days  about  particulate 

iirfection,  and  it  is  quite  right  to  insist  upon  the  fact  that  specific  infection 

^s  of  this  character,  and  not  gaseous  or  unsubstantial.     For  it  is  only  by 
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a  correct  view  of  the  nature  of  infection  that  the  popular  mind  ca 
be  instructed  in  the  correct  and  safe  methods  of  prevention.  Yi 
medical  men  know  that,  with  strict  precautions  against  the  spread  < 
infection  by  dust  and  moist  particles  thrown  into  the  air,  and  by  soiU 
utensils,  instruments,  clothing,  and  the  like,  it  is  possible,  even  in  hospit 
wards,  to  prevent  the  spread  of  infection  from  one  patient  to  another. 

Now,  much  as  we  appreciate  the  necessity  of  avoiding  dust  in  dealir 
with  cases  of  infectious  disease  within  our  immediate  cognisance,  it  nm 
be  apparent  to  any  thoughtful  and  intelligent  person  that  we  are  m 
sufficiently  careful  in  discouraging  its  general  production  and  disseminatic 
in  the  daily  life  of  large  communities  like  those  of  our  great  model 
cities,  among  which  there  must  necessarily  exist  at  all  times  an  immen: 
amount  of  infectious  material  and  pulverized  organic  matter  of  vei 
various  composition. 

I  shall  not  attempt  to  give  an  exhaustive  list  of  the  varieties  of  dua 
domestic,  industrial,  and  other,  which  go  to  form  the  huge  mass  of  pulve: 
ident  detritus  of  cities.  I  shall  content  myself  with  a  few  salient  example 
to  the  suppression  or  elimination  of  which  insufficient  attention,  in  n 
opinion,  has  hitherto  been  devoted  by  the  majority  of  sanitarians  an 
sanitary  authorities.  The  first  I  shall  mention  is  the  dust  of  the  street 
which,  be  it  observed,  is  made  up  of  more  ingredients  than  most  of  tl 
inhabitants  realize.  The  most  revolting  of  these  constituents  are:  tl 
excreta  of  horses,  dogs,  cats,  cattle,  sheep,  and  pigs,  and,  in  poorer  neigl 
bourhoods,  even  of  men.  Then  we  have  the  sputa  and  nasal  accumulatioi 
of  poorer  persons  suffering  from  catarrh  and  other  diseases  of  the  a 
passages,  the  droppings  and  air-borne  refuse  from  the  scavenging  cart 
and  the  sweepings  from  many  houses,  factories,  and  workshops,  notwitl 
standing  all  inhibitive  by-laws  in  this  regard.  The  list  could  be  almo 
indefinitely  extended,  but  the  items  I  have  mentioned  are  filthy  or  dai 
gerous,  or  both  filthy  and  dangerous  enough  in  all  conscience,  withoi 
going  into  further  particulars.  When  we  reflect  upon  the  composition  < 
this  road-dust  of  towns,  the  dust-raising  nuisance  of  the  motor  car, 
far  as  towns  are  concerned,  assumes  a  specially  serious  aspect. 

I  will  now  call  your  attention  to  some  sources  of  dust  in  the  home  < 
workplace,  which  we  shall  all  probably  agree  in  thinking  sufficient 
serious  to  call  for  suppression,  if  this  should  be  reasonably  attainable. 

The  first  things  that  strike  us  in  this  connection,  are  the  mats  ai 
carpets  which  form  so  conspicuous  a  feature  of  all  well-furnished  house 
These  articles  of  domestic  furniture  are  undoubtedly  very  fertile  sourc 
of  infective  mischief.     We  wipe  our  street-soiled  boots  upon  them,  ai 
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f        they  coIIect|  besides,  the  dust  which  settles  from   the  atmosphere,  and 

Various  matters  dropped  or  spilt  from  hand  or  table.    To  make  matters 

'VQise,  in  most  towns  carpets  and  mats  can  be,  and  usually  are,  swept  and 

beaten  in  the  immediate  vicinity  of  dwellings  and  public  thoroughfares. 

As  houses  are  now  usually  constructed,  it  is  possible,  and  indeed  inevit- 

^lle,  that  dust  should  accumulate  under  the  flooring  boards,  and  irritating 

^nd  infective  materials  of  various  kinds  are  frequently  stored  up  in  tliis 

situation  in  very  large  quantities.      When  called  upon  to  disinfect  rooms 

f  iimished  with  such  flooring  after  occupation  by  persons  suflfering  from 

specific  infectious  diseases,  we  are  frequently  struck  with  the  futility  of  all 

ai.ttempts  at  disinfection  unless  the  flooring  be  taken  up,  and  yet  realize 

^hat  if  we  go  the  length  of  radical  and  complete  cleansing,  involving  such 

cJamage   to   structure    as   this,   we  shall   do   more  harm   than   good   by 

:ff*rightening  or  irritating  the  owners  of  property  and  making  disinfection 

manpopular  with  them. 

The  method  of  storing  and  scavenging  domestic  refuse  in  most  cases 

leaves  much  to  be  desired.      Notwithstanding  instructive  handbills  and 

xiotices  issued  from  the  Health  Departments,  and  the  oft-repeated  requests 

of  inspectors,  male  and  female,  a  great  deal  of  organic  refuse  is  stored  in 

t;he  ash-tubs  or  bins  which  should  be  burnt  in  one  of  the  domestic  fires. 

This  refuse  is  often  specifically  infective,  for  a  large  proportion  of  cases  of 

"the  acute  specific  diseases  are  nursed  at  home,  and  the  secretions  and  excre- 

"tions  emanating  from  them,  with  soiled  dressings  and  the  like  material, 

find  their  way  into  the  refuse  bins  without  disinfection  of  any  kind. 

There  is,  of  course,  little  doubt  that  much  of  the  excessive  diarrhoea  of 
towns  is  due  to  air-borne  poison  in  the  form  of  dust  From  the  bath-bun 
in  the  pastrycook's  window  to  the  child's  milk  in  the  private  larder,  we 
know  that  exposed  food-stuflfs  generally  afford  a  nidus  for  the  ubiquitous 
IwciHi  of  the  colon  group,  and  others. 

In  dry-closet  towns  like  Nottingham,  enteric  fever  shows  a  marked 
attachment  for  poor  houses  with  dry-closets,  and  some  six  years  ago  we  had 
^  striking  example  of  dust-infection  in  the  case  of  this  disease,  when  we  were 
compelled  to  accumulate  large  deposits  of  night  soil  at  the  refuse  depots 
^f  the  city.  The  special  incidence  of  the  disease  in  the  immediate  neigh- 
bourhood of  the  depots,  was  so  striking  as  to  leave  no  room  for  doubt  that 
the  infection  was  carried  by  the  air  from  the  deposits  to  the  surrounding 
population. 

Now,  what  are  we  to  do  to  mitigate  this  undoubted  and  dangerous  dust 
i^uisance  of  our  cities  ?  The  answer  is  obvious,  and  may  be  summarized 
M  follows : — 

TOL.  xxni.    wo.  10.  NX 
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We  should  ( 1 )  Pave  our  streets  as  far  as  practicable  with  smooth  ai  —  A 
cleanable  materials. 

2.  Check  as  far  as  practicable  the  deposit  of  fassal  and  other  organ^^  ic 
detritus  in  streets,  courts,  alleys,  and  yards. 

3.  Forbid  the  sweeping  of  dust  and  other  matters  from  houses,  wor9H[- 
shops,  and  factories  into  the  streets. 

4.  Stop  all  dry  sweeping  of  streets,  and  secure  the  use  of  closed  carr^    -is 
for  all  scavenging  purposes. 

5.  Forbid  the  passage  of  motor-cars  at  more  than,  say,  ten  miles 
hour  past  any  house  or  houses  standing  within  fifty  feet  of  a  road  or  sti 
in  any  district,  and  limit  their  speed  to  ten  miles  an  hour  in  all  url 
districts. 

6.  Discourage,  as  far  as  practicable,  the  use  of  carpets  in  houses,  ai^^d 
forbid  the  shaking  of  carpets  and  mats  in  the  vicinity  of  dwellings  ai^^d 
workplaces. 

7.  Encourage  the  burning  of  all  organic  refuse,  including  infect^^sd 
materials  produced  on  domestic  premises,  in  the  kitchen  fires. 

8.  Pursue  a  vigorous  campaign  against  the  smoke  nuisance  of  towns. 

9.  Enforce  tlie  use  of  closed  bins  for  the  storage  of  domestic  refu*^  ^, 
and  sec  that  all  public  scavenging  is  promptly,  thoroughly  and  intel^M- 
gently  carried  out. 

10.  Advocate  the  construction  of  houses,  workshop?,  and  factories  -^^f 
such  materials  and  upon  such  principles  as  shall  obviate,  as  far  as  praci 
cable,  the  accumulation  of  dust  beneath  the  floors,  and  in  other  sitiiatio 
where,  under  existing  conditions,  it  is  liable  to  harbour. 

Finally,  let  it  be  our  constant  aim  to  minimize  the  generation  of  dvi^mst 
in  all  populous  places,  and,  where  its  production  is  inevitable,  to  seci^  re 
the  adoption  of  all  reasonable  means  of  keeping  it  out  of  the  genew^'il 
atmosphere. 

This  subject  is  a  very  large  one,  and  all  I  have  endeavoured  to  do    is 
to  draw  attention  to  a  few  sources  of  injurious  dust  specially  prominent 
in  connection  with  the  life  of  cities.     I  am  no  revolutionary  enthusiast ; 
I  only  wish  to  indicate  certain  directions  in  which  we,  as  practical  sani- 
tarians, miffht  advantageously  exercise  more  care  than  has  been  our  wont 
hitherto. 


Fbof.  Bostock  Hill  (Birmingham)  said  the  question  was  so  vast  that  it  was 
impossible  to  deal  with  all  the  points  raised,  and  he  proposed  only  to  Stay  a  few 
words  on  dust  in  relation  to  scavenging,  and  to  what  is  generallj  termed  motor 
dust.    As  regards  the  former,  he  could  not  sp  ^ak  too  strongly  on  the  horrible 
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laetbod  so  often  adopted  of  removing  the  household  refuse  in  barrows  from 
^xmses  and  allowing  it  to  remain  on  the  surface  of  the  road  till  the  cart  came 
txmnd.  It  must  be  remembered  that  dust  was  with  us  before  the  motor  car 
came,  and  that  every  motorist  suffered  as  much  if  not  more  than  other  people 
^m  the  dust  on  roads.  But  prejudice  must  give  way  to  knowledge,  and  we 
lare  yet  no  definite  information  as  to  the  real  effects  of  outside  dust  on  health. 
Hie  effect  of  sun  and  wind  is  very  different  on  external  and  internal  dust,  and 
labile  last  year  was  a  dusty  and  dry  year,  and  motors  were  on  the  roads  in 
arger  numbers  than  ever  before,  it  must  be  remembered  that  it  was  the  healthiest 
ear  on  record.  Itoad  dust  is  a  disgusting  nuisance  to  the  senses,  but  evidence 
s  as  yet  wanting  that  on  the  whole  it  has  a  material  effect  on  health. 

Db.  Bideal  (London)  wished  to  protest  against  the  term  motor  dust. 
'here  was  no  such  thing ;  he  suggested  the  longer  but  more  accurate  term,  the 
ust  nuisance  arising  from  horse  droppings  and  the  action  of  horse  hoofs  on  the 
oads.  In  towns  and  roads  flanked  with  houses,  he  hoped  authorities  would 
lOt  only  lay  the  dust  but  remove  it  and  sterilise  it.  He  believed  a  vacuum 
emoYor  was  capable  of  being  adapted  to  the  cleansing  of  roads  in  dry  weather, 
nd  by  electrolysing  the  salt  solutions  which  were  now  largely  used  as  dust  pre- 
enters,  sterilization  could  be  effected  with  little  additional  cost.  In  country 
lifltricts,  the  dust  nuisance  in  narrow  lanes  could  under  existing  highway  laws 
»  minimised  by  enforcing  the  law  that  hedges  be  kept  cut  back ;  this  further 
insures  a  longer  life  to  the  road  surface,  and  more  safety  to  the  traffic  at  comers 
knd  cross  roads.  A  good  deal  of  the  house  dust  was  road  dust,  so  that  these 
"emedies  for  the  latter  would  diminish  the  former.  If  rubber  overshoes  were 
ashionable  in  this  country,  as  in  the  States  and  on  the  Continent,  they  could  be 
•emoved  before  entering  the  dwelling  or  sleeping  rooms,  and  thus  prevent  much 
^osA  dust  entering  them.  This  sanitary  precaution  had  long  been  enjoined  even 
^m  the  time  of  Moses,  who  knew  that  the  outside  dirt  on  the  sandal  would 
defile  the  Holy  ground. 

Pbof.  Ejbnwood  (London)  said  that  he  was  in  agreement  with  practically 
8H  that.  Dr.  Boobbyer  had  said  with  reference  to  dust.     But  there  was  one 
recommendation  which  he  did  not  understand.    Wearing  apparel  must  frequently 
be  freed  from  dust,  and  if  this  was  not  to  be  done  outside  the  walls  of  the 
dwelling  where  was  it  to  be  done  ?     Clearly  not  inside,  where  the  dust  would  con- 
centrate and  be  far  more  dangerous,  unless  it  could  be  extracted  and  collected  by  a 
^'aeuum  process.      Personally  he  would  strongly  advocate  the  brushing  of  all 
wearing  apparel  outside  the  dwelling.     He  had  recently  inspected  a  large  institu- 
tion in  the  midlands  much  resorted  to  by  convalescents,  and  he  was  struck  by 
iie  absence  of  any  suitable  provision  for  brushing  the  wearing  apparel,  which, 
Qore  especially  in  the  case  of  the  women's  dresses,  must  collect  dust  infected  with 
ifluenza  and,  maybe,  consumption.    In  the  occupied  bedrooms  the  invariable 
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prdsencd  of  a  clothes  brush  testified  to  the  fact  tliat  the  brushing  was  done  there ; 
which  was  certainly  the  very  last  place  where  it  should  be  done.     In  connection 
with  such  institutions,  hotels,  etc.,  there  should  be  pegs  upon  the  outside  of  the 
doors  so  that  the  clothes  could  be  hung  up  ;  and  a  servant  should  remove  them  \n 
the  early  morning  to  a  special  balcony  or  outhouse  where  they  could  be  brusHed* 
The  dangers  he  referred  to  were  real  ones,  and  they  were  recognised  by  Kk^ny 
Continental  architects  who  provide  special  leads  or  balconies  in  hotels,  ^tc., 
for  the  purpose  of  clothes  brushing.      As  the  increasing  motor  traffic  imp>Tied 
a  consequent  reduction  in  horse  traffic,  road-dust  should  become  somewhat  clea^^aer, 
hut  all  motorists  sincerely  hoped  that  suitable  means  could  be  adopted  to  reci^lace 
the  dust  nuisance  arising  from  motor  traffic.     There  were  now  several  met1=kods 
of  service  for  obtaining  practically  dustless  roads  opposite  dwellings,  anc5i^  he 
hoped  that  the  future  would  provide  further  facilities  in  this  direction.        He 
thought  it  was  not  unreasonable  to  suggest  that  the  fines  imposed  on  mot(^  vists 
for  exceeding  the  pace  limit  should  be  devoted  to  improving  the  road,  so  tha'fc.  the 
dust  nuisance  would  be  reduced  to  a  minimum. 

De.  Mbrbdith  Young  (Stockport)  said   the  question  was  of  import2i.iice, 
firstly,  because  of  the  minor  ailments  which  dust  directly  caused,  such  ns    con- 
j  mctivitis,  pharyngitis,  laryngitis,  and  so  on;   and  secondly,  because  by  the 
irritation  of  the  upper  air  passages  and  the  consequent  lowering  of  their  re- 
sistance, such  diseases  as  consumption  were  more  easily  contracted.     This  state 
of  things  was  by  no  means  benefited  by  many  oF  the  dust-laying  preparations  at 
prasent  on  the  market.     Irritating  as  dust  itself  undoubtedly  was  to  delicat* 
mucous  membranes,  it  could  not  help  being  far  more  irritating  when  it  acted  0^ 
a  carrier  of  carbolic  compounds,  calcium  chloride,  and  the  like.     He  therefor^ 
condemned  the  use  for  dust-laying  purposes  of  any  such  irritating  materiak  ^^ 
those  named.     If  dust  had  to  be  laid  at  all,  it  ought  to  be  done  by  means  <^  ^^ 
some  bland  and  unirritating  oil  or  similar  substance  to  increase   the  specifi^^ 
gravity  of  the  dust,  and  all  irritating  admixtures  should  be  avoided.     He  felC^^ 
convinced  that  dust  plays  a  fairly  important  part  in  the  dissemination  of  typhoid 
fever.     Only  last  week,  w^hilst  he  was  looking  at  some  privy-middens  in  connec- 
tion with  a  row  of   houses  where  there  had  been  a  case  of  typhoid  fever,  a 
woman  came  out  of  one  of  the  houses  and  threw  into  the  midden  a  ihovelfa) 
of  ashes,  etc.,  closing  the  door  ailerwards ;  within  a  minute  or  so  the  chimney 
or  ventilator  of  the  midden  began  to  pour  out  a  dense  cloud  of  very  fine  dust* 
which  blew  across  into  the  doors  and  windows  of  some  houses  about  ten  yards 
away  ;  and  he  thought  that  if  any  typhoid  infected  matter  had  been  thrown  into 
this  ashpit  and  become  dry  and  pulverised,  and  then  carried  out  through  this 
ventilator  to  be  deposited  upon  food  or  eating  utensils,  then  this  would  be  one 
of  the  simplest  causes  for  the  spread  of  the  disease. 

Miss  AucE  Eavenhill  (London)  asked  for  directions  on  the  subject  of  the 
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»  or  disposal  of  houeehoLl  dust.  How  should  floors  be  covered  if 
are  undesirable,  yet  owing  to  the  spaces  between  flcor  beards  dust  first 
ates  and,  under  certain  conditions,  rises  again  into  the  rooms?  If  gas 
re  employed  for  cooking  and  heating  purposes,  what  substitute  for  a  coal 
in  be  employed  for  the  daily  destruction  of  organic  house  refuse?  In 
y  can  nigs  or  dusters  be  freed  of  their  dusty  accumulation  if  shaking  out 
be  vetoed  on  account  of  public  health  ? 

Douglas  Archibald  (London)  said  that  dust  was  not  always  prejudicial. 
I,  for  example,  in  the  Punjab  and  North- West  Provinces,  where  it  was 
•d  thai  the  finest  dust  extended  to  as  much  as  10,000  feet  above  th(» 
he  climate  was  much  healthier  than  in  Eastern  Bengal,  where  the  air 
1  to  be  practically  dustless.  He  thought  the  regular  observation  of  tht* 
ons  of  dust  in  the  air,  such  as  had  been  done  to  some  extent  by  Mr. 
md  others,  by  means  of  the  somewhat  complex  instrument  invented  by 
ken,  ought  to  be  included  in  the  category  of  meteorological  statistics, 
made  some  rough  observations  himself,  which  shewt^d  that  about  100  ft. 
le  surface  the  proportion  was  about  half  that  a  feu  feet  from  the  ground. 

BooBBYEB  (Nottingham),  in  reply,  said  that  the  congested  life  of  modern 
!led  for  the  exercise  of  special  care  in  the  directions  he  had  indicated,  if 
Id  keep  their  inhabitants  reasonably  free  from  the  risk  of  accidental 
I  of  various  kinds,  in  answer  to  Dr.  Bostock  Hill,  he  would  say  that  it 
atter  of  indifference  to  him  w  hether  or  not  the  motorist  suffered  incon- 

from  the  nuisance  of  hi;j  own  raising.  What  he  (Dr.  Boobbyer) 
to  was,  that  the  motorist  in  the  pursuit  of  his  hobby  caused  an  insuffer- 
tance  to  the  public,  the  majority  of  whom  were  not  motorists  and  had  no 
y  with  them.  He  (Dr.  Boobbyer)  would  advise  Miss  liavenhill  (though 
a  "/>f*  oiler '^)  to  deal  with  specially  defective  floors  by  covering  them 
)leum  fastened  down  with  glue.  For  the  cleansing  of  mats,  carpets,  and 
e  articles,  he  advocated  the  establishment  of  municipal  cleansing  depots, 
ystem  of  vans  to  collect  and  return  the  articles.  He  had  recommended 
ing  of  organic  refuse  in  a  domestic  fire,  of  course,  only  where  there  was 
tic  fire  to  burn  it  in.  He  agreed  that  public  scavenging  was  for  the 
rt  very  imperfectly  done.  He  agreed  with  Dr.  Meredith  Young  in 
that  summer  dust,  especially  the  summer  dust  of  towns,  was  specially 

produce  inflammatory  troubles  of  the  eyes  and  air-passages.  Mr. 
d  had  said  that  dust  did  good  as  well  as  harm.  That  might  be^  but 
luld  be  no  doubt  that  in  the  case  at  any  rate  of  such  dust  as  he 
abbyer)  had  referred  to  the  harm  was  immeasurably  preponderant. 
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ABSTRACT. 

BRISTOL  may  be  said  to  hold  a  unique  position  as  regards  her  ancient 
water  supplies,  and  in  addition  to  their  vast  importance,  they  are  full 
of  interest,  especially  to  the  Bristolian  community.  It  is  also  much  to  be 
questioned  if  there  are  any  towns  in  the  United  Kingdom  that  possess  so 
many  supplies  as  ancient  or  of  such  magnitude. 

Bristol  can  also  boast  of  having  hot  springs,  from  which  the  district  of 
Hotwells  takes  its  name.  Although  not  so  high  in  temperature,  the 
waters  possess  similar  properties  to  those  of  the  hot  springs  at  Bath. 
Bristol  is  also  noted  as  having  other  springs  most  famous  for  their  alleged 
curative  properties. 

Some  of  the  ancient  supplies  of  Bristol  date  back  to  the  middle 
ages,  and  were,  no  doubt,  first  utilized  by  the  friars  and  monks  of  that 
period. 

These  ancient  settlers  may  have  made  the  question  of  water  supply 
part  of  their  religious  ceremonies.     The  cost  and  labour  involved  in  thfes 
completion  of  these  works,   in  those   primitive  times,   must  have   beea 
enormous,  necessitating  the  construction  of  large  conduits,  subterranean 
passages,  and  the  laying  of  lead  pipes  some  considerable  distances. 

Originally  there  were  seven  ancient  water  supplies  to  this  city,  dis- 
tributed over  different  areas,  each  parish  supplying  its  own  religions  houses 
first.  Documentary  evidence,  however,  proves  that  any  surplus  water  not 
required  for  themselves  was  allowed,  under  certain  conditions,  to  be  taken 
by  the  adjoining  parishioners.  Disputes  appear  to  have  occasionally 
arisen  as  to  right  of  usage,  but  there  was  never  a  military  struggle  for 
the  possession  of  the  springs,  such  as  we  read  of  in  Biblical  history. 

On  suppression  of  the  monasteries  the  maintenance  of  these  ancient 


Thomas  LowtHEft.  •  539 

^Dpplies  was  vested  in  the  various  churchxrarclens,  who  charged  a  tax  on 

^Iie  owners  of  properties  using  the  supplies ;  but  on  the  foundation  of  the 

^3ristol  Water  Works  Company  in  1846,  these   taxes  were,  suppressed. 

^^^otwithstanding  that  legacies  were  left  for  the  up-keep  of  some  of  these 

^^iipplies,  they  have  been  neglected  in  recent  years,  and  consequently  not 

93Qach  used  for  domestic  or  other  purposes. 

During  the  water  famine  at  Bristol  in  1864  these  ancient  supplies 
"^were  again  fully  utilized,  and  were  augmented  by  the  Corporation  fixing 
fsomps  to  some  of  the  old  wells  in  different  parts  of  the  town.    . 

Eedcuff  Spring  and  Pipe. 

This  is  considered  to  be  the  oldest  of  these  springs.  It  was  originally 
^he  property  of  Lord  Robert  de  Berkeley,  who,  in  1 207,  granted  to  the 
<:::hnrchwardens  of  St.  Mary's,  Redcliff,  the  free  use  of  this  spring  for  the 
£Ood  of  the  parishioners. 

This  spring  is  near  Gay's  farm  and  cottages,  Knowle,  rises  through  the 
!Iias  formation,  and  is  about  sixteen  feet  from  the  surface;  it  can  be 
sipproached  by  a  manhole.  The  water  was  conveyed  originally  by  two- 
inch  lead  pipes  through  land  and  many  streets,  and  discharged  into  a  tank 
JKt  the  comer  of  Redcliff  Hill  and  Colston  Parade.  The  length  of  con- 
dmts  and  pipes  is  about  one  and  a  half  miles. 

Originally  the  water  of  this  spring  was  abundant  in  quantity,  of  ex- 
cellent purity,  and  was  largely  used  by  the  parishioners.  St.  John's 
Hospital,  Guinea  Street,  now  Camden  Terrace,  was  by  arrangement 
«iipplied  from  this  source. 

St.  John's  Spring  and  Pipe. 

This  historic  and  famous  supply  of  water  is  the  property  of  the  church- 
^Wtfdens  of  St.  Jolm's  the  Baptist,  but,  by  agreement,  is  now  maintained 
by  the  corporation. 

This   supply  is  obtained  by  two   springs,  one  on  the   north-eastern 

side  of  Brandon  Hill,  and  the  other  from  the  top  of  Park  Street.     The 

springs    rise    through    the     Millstone    Grit    and    are    approached    by 

manholes  and   subterranean   passages  of  considerable  length,  well  con« 

^tnicted  and  arched  over ;    these  were  originally  open  conduits.     The 

water  is  conveyed  by  two-inch  lead  pipes,  under  many  houses  and  street?, 

discharging  into  a  tank  at  the  end  of  St.  John's  Church,  Nelson  Street. 

The  length  of  conduits  and  pipes  is  about  three-quarters  of  a  mile. 

The  source  of  supply  is  at  •  the  present  time  abundant  in  quantity  and 
fairly  pur^.  .  It  is  well  suited  for  domestic  or  other  purposes. . 
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All  Hallows  and  All  Saints  Sprino. 

This  spring  rises  from  the  New  Red  saDdstone  in  an  orchard  origina 
belonging  to  the  Priory  of  St.  James,  on  the  south-eastern  side  of  Kinj 
down  and  Maudlin  Street. 

It  was  first  utilised  in  the  thirteenth  century,  and  in  the  fourtcer 
century  the  free  use  of  it  was  granted  to  the  parishioners  of  All  Saii 
by  the  Grand  Prior  and  Proctor  of  St.  James. 

The  spring  is  approached  by  manholes  and  subterranean  passag 
similar  in  every  respect  to  St.  John's  spring.  The  water  is  convey 
through  many  streets  and  under  houses  by  two-inch  lead  pipes  to  a  ta 
in  All  Saints'  Lane,  near  All  Saints'  Church.  The  length  of  conda 
and  pipes  is  about  three-quarters  of  a  mile. 

This  source  of  supply  was  originally  abundant  in  quantity  and  of  fj 
purity,  but  is  not  now  much  used  for  domestic  purposes. 

Jacob's  Wells  Springs. 

There  are  two  springs,  both  on  the  north-eastern  side  of  Jacob's  We 
rising  through  the  Millstone  Grit. 

These  springs  were  undoubtedly  utilised  in  the  thirteenth  centuj'y 
the  monks  of  St.  Augustine's,  now  the  Cathedral,  perhaps  before  or  duri 
the  reign  of  Edward  III.  They  were  specially  visited  by  the  Bishop 
Worcester  in  1320,  and  some  mention  is  made  of  Wood  well  Lake,  wh 
originally  received  the  overflow  from  these  springs. 

The  two  springs  were  separate  properties,  one  belonged  to  the  C 
poration  and  the  other  to  the  Dean  and  Chapter,  and  they  underwi 
many  changes,  especially  during  the  Cromwellian  period.  The  Bish( 
palace  and  adjoining  buildings  were  converted  into  a  malthouse  t 
brewery. 

The  water  was  conveyed  originally  by  two  lead  pipes,  and  discharj 
into  two  storage  tanks,  one  near  the  Cathedral  and  the  other  in  Un 
Street;  the  latter  also  supplied  the  old  Grammar  School  and  Gaui 
Hospital,  now  the  Redmaids  School. 

These  springs  supplied  all  the  houses  in  the  area  of  St.  Augustin 
The  water  was  always  abundant  in  quantity,  of  exceptional  purity,  i 
well  suited  for  all  purposes.  Their  use  at  the  present  time  is  confined 
supplying  the  new  baths  and  wash-house  in  Jacob's  Wells. 

The  length  of  conduit  and  pipe  is  about  a  mile. 

Boiling  Wells  Springs. 
There  are  really  two  springs  which  rise  through  the  New  Red  sandst 
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near  Ashley  Hill  station,  wliere  the  waters  rise  up  under  hydraulic 
pressure,  and  are  called  the  Boiling  Wells. 

These  springs  were  first  utilised  in  the  fourteenth  century,  and  taken 
possession  of  in  the  sixteenth  century  by  the  Corporation,  who  keep  them 
iR  repair. 

One  of  them  supplies  the  Quay  head  tap  at  the  corner  of  St.  Stephen 
Street  and  Broad  Quay  where  the  storage  tank  is  situated.  The  other 
is  now  used  by  the  Bristol  United  Brewery  Company  at  their  brewery  in 
Si  Paul's. 

In  the  early  days  these  springs  were  extensively  used  although  the 
water  was  extremely  hard  ;  it  was  always  fairly  pure  and  abundant.  Its 
08e  at  the  present  time  is  principally  confined  to  shipping  and  to  premises 
of  the  warehouse  class. 

The  two  lead  pipes  passed  through  several  streets  and  under  many 
houses  to  the  storage  tank.  The  length  of  pipe,  which  at  the  present 
time  is  composed  of  3-in.  lead  and  iron  pipes,  is  about  two  miles. 

During  the  water  famine  at  Bristol  in  1864  a  special  grant  was  given 
to  the  Water  Works  Company  to  use  these  springs ;  the  water  was 
pumped,  and  supplied  the  district  of  Montpelier. 

Temple  Condlit  or  Raven's  Well  and  Pipe. 

This  spring  rises  through  the  Lias  at  Pylle  Hill,  Totterdown,  and 
was  originally  the  property  of  Sir  John  de  Gourney,  Lord  of  Knowle, 
who  in  1566  granted  to  the  inhabitants  of  the  parish  of  Temple  the  right 
of  conveying  the  water  by  conduits  and  pipes  close  to  a  friary  of  Hermit 
Brothers,  Temple  Gate.  The  water  was  afterwards  conveyed  to  a  tank 
"Jear  Temple  Church  tower,  which  also  at  one  time  supplied  the  present 
historic  Neptune  Fountain  when  it  stood  near  the  church. 

The  spring  is  approached  by  manholes  and  subterranean  passages. 
The  conduit  is  partly  constructed  of  stone,  earthenware,  iron,  and  lead 
pipes  which  pass  under  many  houses  and  streets,  and  is  about  a  mile 
long. 

The  water  originally  was  very  pure,  abundant,  and  well  suited  for  all 
purposes ;  but,  like  all  the  other  ancient  supplies,  the  good  qualities  have 
'^^en  much  affected  by  the  construction  of  new  streets,  sewers  and  drains. 
Tils  water  at  the  present  time  is  only  used  for  trade  purposes. 

St.  Thomas'  Pipe. 

The  supply  to  this  pipe  is  really  an  overflow  from  the  tank  at  Redcliff 
^^Inrch,  which  was  granted  in  the  fifteenth  century  to  the  churchwardens 
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of  St.  Thomas,  ander  stringent  conditions  and  by  the  paying  of  a.\ta!(  .  oi 
twelve  pence  per  year. 

The  lead  pipe  is  about  half  a  mile  in  length,  and  the  tap,  which  xnras 
surmounted  by  a  fine  canopy,  originally  stood  in  the  middle  of  Thoncmas 
Street.  It  was  afterwards  removed  and  two  taps  fixed  in  Thoinafe  LaaEme, 
one  of  which  was  also  removed  recently ;  the  supply  of  water  at  presents  \& 
verv  limited  in  amount. 

St.  Nicholas'  Pipe. 

This  tap  and  canopy  was  on  the  north-western  comer  of  Bristol  Brid^^ 
The  water  was  famous  for  its  good  qualities,  and  extensively  used  '^'oi 
shipping.  The  tap  was  removed  in  1762,  when  the  old  bridge,  with  Jfc 
pile  of  houses,  and  old  St.  Nicholas'  Church  and  gate  were  taken  do>vn. 

Famous  Springs. 

Bristol  was  noted  for  its  famous  springs,  and  the  more  important     of 
them  are  St.  Vincent's  Hot  Springs,  near  Cumberland  Basin ;  Zion'SpriTi^, 
Clifton  Rock  Hotel,  Zion   Hill ;    Richmond    Spring,   Richmond  Spring 
Hotel,  Gordon  Road ;   Mother  Pugsley's  Well,  on  the  north-eastern  sirfe 
of  Kingsdown.     These,  in  addition  to  their  historical  pedigree,  possessed 
excellent  curative  properties,  and  were  extensively  used  in  the  early  days 
for  all  purposes. 

Early  Water  Works. 

The  earliest  mention  of  a  waterworks  company  being  established . in 
Bristol  was  in  1695,  and  in  1696  the  company  received  the  Royal  assent 
to  construct  works,  lay  mains,  and  charge  a  water-rate  on  all  bouses  cciiDg 
the  water. 

The  source  of  supply  was  at  Hanham  Mills.  The  water  was  conveyed 
to  Crew's  Hole,  and  pumped  by  a  very  primitive  engine  to  a  tank  on 
Lawrence  Hill.  It  was  then  conveyed  to  the  city  by  pipes  of  elm.  .  Some 
of  these  pipes  have  recently  been  found,  and  a  specimen  is  in  one  /of  the 
Municipal  authority's  depots. 

These  works  were  completed  at  a  cost  of  £7,000,  but  were  abolished 
in  1700. 

The  present  Bristol  Water  Works  were  founded  in  .1846,  and  great 
praise  is  due  to  the  Company  for  its  enterprise. 


ON    THE    ABSOEPTIOlsr    OP    GASES, 

vapoues,    and    substances    PEOM 

solution  by  solids. 

By    M:0IIIII8    W.     TliAVEH©,     D.Sc,    F.H.©., 

Professor  of  Chemistry  at  University  College^  Bristol, 


THE  idea  of  the  formation  of  a  solution,  a  homogeneous  mixture,  when 
the  solvent  is  a  liquid,  is  sufficiently  familiar  to  require  no  explanation, 
but  the  extension  of  the  principle  to  the  case  of  solids  is  of  recent  intro- 
duction, and  the  term  "  solid  solution  "  may  seem  to  convey  contradictory 
notions.    There  are,  however,  many  well-known  cases  in  which  substances, 
mixed  when  they  are  molten,  solidify  without  separation  of  the  components, 
and  form  a  homogeneous  solid  mass ;  and  as  homogeneity  is  the  one  criterion 
of  solution,  there  is  no  reason  to  confine  the  application  of  it  to  liquids. 

It  is  well  known  that  charcoal  will  absorb  gases  in  large  quantities,  and 
that  such  substances  as  wool  and  cotton  will  absorb  moisture,  and  of  these 
phenomena  there  are  two  possible  explanations,  which  have  been  con- 
sidered respectively  by  Professor  Trouton  of  University  College,  London, 
and  by  myself  in  papers  read  recently  before  the  Royal  Society.     Pro- 
fessor Trouton  considers  that  the  gas  or  moisture  is  condensed  on  the 
surface  of  the  substance,  and  as  the  area  of  the  surface,  in  the  case  of  such 
substances  as  those  under  consideration,  is  obviously  considerable  for  a 
comparatively  small  mass  of  the  substance,  and  as  theory  indicates  that 
surface  condensation  is  possible  in  such  cases,  there  is  some  ground  for 
his  conclusions.     I,  on  the  contrary,  hold  that  the  gas  or  vapour  simply 
dissolves  in  the  solid  material  just  as  oxygen  dissolves  in  water,  but  for 
reasons  which  will  be  considered  later,  the  simple  law  which  applies  to 
the  latter  can  be  modified  in  the  case  of  solid  solutions. 

When  a  gas  like  oxygen  dissolves  in  water,  the  quantity  of  it  which 
passes  into  solution  at  any  definite  temperature  increases  directly  as  the 
pressure,  so  that  if  we  plot  on  a  diagram  the  quantity  of  gas  dissolved 
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against  the  pressure  we  obtain  a  straight  line.  This  is  Henry's  law, 
which  may  be  expressed  by  the  formula, 

pic  =  Constant, 

where  p  is  the  pressure  exerted  by  the  gas  and  c  is  the  concentration  of  it 
in  the  liquid,  that  is  to  say,  the  quantity  of  it  which  is  present  in  unit 
volume,  or  in  unit  mass  of  the  liquid. 

Suppose  that  we  now  consider  the  absorption  of  a  gas  like  carbon 
dioxide  by  charcoal.  We  find  that  if  we  plot  on  a  diagram  the  pressure 
against  the  quantities  of  gas  absorbed  at  a  series  of  constant  temperature*, 
we  obtain  not  a  series  of  straight  lines,  but  a  series  of  cur\*es.  These 
curves  are  represented  by  the  formula, 

log.  pjc  =  Constant,  or  n\/plc  =  Constant, 

and  the  curve  corresponding  to  the  highest  temperature  corresponds  most 
nearly  tf>  a  straight  line,  so  that  the  index  n  in  the  second  form  of  the 
equation  tends  to  become  unity  at  high  temperatures ;  that  is,  it  increases 
as  the  temperature  decreases. 

In  the  paper  already  referred  to  I  have  put  forward,  as  an  explanatioim. 
of  the  difference  between  the  laws  relating  to  the  absorption  of  gases  anc  I 
vapours  by  liquids  and  solids  respectively,  the  suggestion  that  while  in  thci 
former  case  complete  homogeneity  of  the  liquid  is  ensured  by  convectio 
and  mechanical  stirring,  in  the  latter  case  the  gas  spreads  through  th 
solid  by  diffusion  only.  It  may  be  then  that  diffusion  in  some  way  affects 
the  ultimate  condition  of  equilibrium,  and  that  when  equilibrium  is 
established  the  condition  is  such  that  the  surface  layers  of  the  solid  hoL^I 
in  solution  more  of  the  gas  than  does  the  material  at  a  distance  below  th^c 
surface.  In  other  words,  the  concentration  of  the  gas  dissolved  in  tti-C 
solid  decreases  logarithmically  with  the  distance  below  the  surface. 

As  was  already  stated  the  value  of  n   in  the  second  form  of  the 
equation  increases  with  decrease  of  temperature  for  any  particular  gau», 
and  for  a  definite  temperature,  for  a  series  of  gases,  varies  in  the  same 
direction  as  their  densities,  or  perhaps  is  more  directly  connected  witlj 
their  critical  or  boiling  points.      When  n  is  large  the  curve  appears  to 
resolve  itself  into  a  vertical  and  a  horizontal  portion.      The  result  of  this 
is  that  for  gases  like  ammonia  or  sulphur  dioxide  at  the  normal  tempera- 
ture, or  for  the  more  permanent  gases  at  lower  temperatures,  a  substance 
like  charcoal  seems  capable  of  becoming  saturated  with  a  gas  at  a  verv 
low  pressure,  and  will  not  take  up  much  more  of  it,  even  if  the  pressure  is 
greatly  increased. 

This  is  the  explanation  of  the  deodorising  property  of  charcoal.     The 
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vapours  which  are  given  off  from  decaying  organic  matter  probably  consist 
of  chemical  compounds  of  no  very  simple  character,  and  consequently 
having  a  considerable  density.  The  absorption  curve  of  such  substances 
by  charcoal  is  represented  by  a  formula  already  given,  and  at  ordinary 
temperatures  the  value  of  n  is  large.  Hence,  though  the  odoriferous 
vapoars  may  be  present  in  the  air  to  only  a  very  small  extent,  they  are 
completely  absorbed  by  the  charcoal,  the  latter  appearing  suddenly  to 
become  saturated. 

The  absorption  of  moisture  by  textile  materials  furnishes  an  interesting 
example  of  the  same  principle.  If  such  a  substance  is  introduced  into  a 
bulb,  maintained  at  constant  temperature,  and  connected  with  a  mano- 
meter for  measuring  the  pressure,  and  after  completely  removing  all  traces 
of  air  and  moisture,  successive  quantities  of  water  are  introduced,  the 
relationship  between  the  (piautity  of  water  absorbed  and  the  pressure 
exerted  by  the  vapour  can  be  determined.  The  results  of  some  experi- 
ments I  have  carried  out  indicate  that  the  curves  are  really  of  the  same 
form  as  those  which  represent  the  absorption  of  gases  by  charcoal.  They 
show  very  clearly  that  the  absorptive  power  of  wool  for  moisture  is  much 
greater  than  that  of  cotton ;  thus  at  a  pressure  of  2*3  millimetres  of 
mercury,  which  is  equal  to  half  the  saturation  pressure  of  water  a  0°,  wool 
will  absorb  almost  exactly  twice  as  much  water  as  cotton. 

Owing  to  experimental  difficulties  the  absorption  curves  were  not 
iavestigated  at  very  high  pressures,  but  Trouton's  investigations,  which 
have  already  been  referred  to,  indicate  that  they  ultimately  bend  to  the 
right  and  become  horizontal  when  the  pressure  reaches  the  saturation 
pressure  at  the  temperature  of  the  experiment.  In  my  opinion  the  slight 
curvature  to  the  right,  which  Trouton's  researches  indicate,  is  due  to 
sarface  condensation,  which  sets  in  only  when  the  material  is  nearly 
s&tarated;  Trouton,  however,  attributes  the  whole  phenomenon  of  absorp- 
tion to  surface  condensation. 

According  to  my  view  of  the  case,  when  a  textile  material,  previously 
dried,  is  brought  into  a  moist  atmosphere,  such  as  is  produced  near  the 
surface  of  the  body,  it  absorbs  the  water  vapour,  forming  a  '* solid  solution'* 
of  water  in  the  material  of  the  fibre.     When,  however,  the  concentration 
of  .the  water  in  the  material  reaches  a  certain  value,  dependent  on  the 
temperature,  and  corresponding  to  the  concentration  which  is  in  equili- 
brium with  water  at  the  saturation  pressure,  liquid  water  separates  on  the 
surface  of  the  fibres  and  the  material  becomes  wet.     Since  the  absorptive 
power  of  wool  is  greater  than  that  of  cotton  at  the  same  temperature,  it  is 
obvious  that  it  will  take  longer  to  become  saturated,  though  at  the  same 
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time  it  is  necessary  to  point  out  that  in  practice  one  is  not  dealing  with 
static  condition. 

Some  interesting  points  arise  out  of  the  discussion  of  the  nature  oi 
the  substances  which  possess  absorptive  power.  In  the  first  place  the 
appear  to  be  invariably  noncrystalline  or  amorphous,  and  perhaps  it  wi!" 
be  worth  while  to  explain  the  exact  significance  of  these  terms.  Whe 
a  liquid  is  cooled  it  either  changes  into  a  crystalline  solid,  the  chang 
involving  a  sudden  expansion  or  contraction,  and  being  accompanied  b^ 
marked  changes  in  the  physical  properties  of  the  substance,  or  it  mereL 
becomes  more  and  more  viscous  and  changes  with  complete  continuity  c 
properties  into  what  is  apparently  an  amorphous  solid  or  a  glass.  Henc« 
while  the  formation  of  a  crystalline  solid  involves  a  definite  change  c: 
state,  an  amorphous  substance  or  a  glass  is  still  in  the  liquid  state,  but  ha 
become  so  viscous  as  to  have  assumed  some  of  the  properties  which  we 
accustomed  to  associate  with  the  solid  state.  Amorphous  "«o/i(fo," 
charcoal  and  wool,  must  then  be  classed  as  supercooled  liquids,  and  perha^ 
this  may  help  us  to  realise  how  they  play  the  part  of  solvents  in  tfc: 
phenomena  we  have  considered. 

The  absorption  of  substances  from  solution  by  such  bodies  as  charcoaa 
textile  materials,  &c.,  which  is  commonly  referred  to  as  '*  adsorption,"  is 
phenomenon  analogous  to  that  of  the  absorption  of  gas  by  them.     Tfc 
absorption  of  dyestufFs  from  solutions  by  wool  and  other  fabrics  follo«« 
a  law  which  is  identical  with  that  stated,  which  may  be  written, 

71  n/  c'Ic  =  Constant, 

where  c  is  the  concentration  of  the  dye  in  the  solution  (liquid),  and  c  i 
the  concentration  in  the  material  of  the  fibre  (solid  solution).  Similarlj' 
charcoal  absorbs  substances  from  solution,  and  if  the  substance  is  of  hig"' 
molecular  weight  the  charcoal  will  behave  as  towards  gases  of  high  density? 
apparently  absorbing  the  whole  of  the  substance  from  the  solution,  even 
when  it  is  present  in  very  small  quantity,  but  at  the  same  time  appearing 
suddenly  to  become  saturated  with  it.  Thus,  we  can  account  for  the 
absorption  of  the  colouring  matter  of  sugar,  and  other  solutions,  the 
colouring  matter  probably  consisting  of  compounds  of  complex  character 
and  of  high  molecular  weight. 

Bearing  on  this  point,  there  have  been  some  important  questions 
raised  in  connection  with  the  function  of  the  coke  in  the  process  ol 
purifying  sewage.  The  greater  part  of  the  nitrogen  in  the  sewage  ij 
present  as  ammonia  or  ammonium  salts,  and  it  is  held  by  certain  chemists 
that  the  process  of  oxidation  of  this  ammonia  involves  its  absorption  b^ 
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^hecoke.     This  question  is  discussed  and  combated  by  Miss  H.  Chick  in  a 

paper  in  the  Proceedings  of  the  Royal  Society  (77,  241). 

Through  the  absorptive  insolvent  power  of  amorphous  charcoal, 
obtained  by  calcming  organic  substances  at  a  low  temperature,  it  loses 
t^Iiat  power  to  a  remarkable  extent  if  it  is  strongly  heated,  and  hard  coke, 
obtained  by  distilling  coal  at  a  high  temperature,  has  very  little  absorptive 
flower.  This  is  probably  due  to  the  fact  that  the  amorphous  carbon 
is  partly  converted  into  crystalline  graphitic  carbon.  In  any  case,  if 
^ibsorption  were  to  take  place,  the  ammonia  would  ])ass  into  the  material 
of  the  carbon,  and  would  not  remain  condensed  on  the  surface,  and  in  this 
42(mdition  would  rather  be  removed  from  the  sphere  of  bacterial  action 
<lian  the  reverse. 

Were  I  more  closely  acquainted  with  the  problems  of  sanitary  science, 
1  might  probably  be  able  to  bring  forward  more  interesting  examples  to 
illistrate  the  principle  I  have  discussed  in  this  paper.  Standing,  however, 
on  one  side  of  the  line  along  which  pure  science  and  technology  meet,  I 

am  content  to  leave  the  application  of  this  principle  to  those  to  whom  the 

work  more  properly  belongs. 
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SEWAGE. 

Ky    J.    H.    JOB[]SrSTO]Sr,     :m.8c. 

(member.) 


IT  has  been  generally  considered  that  tli3  reduction  of  the  orgSL^wni 
matter  in  a  state  of  solution  which  takes  place  in  a  contact  bed  oi 
m  a  percolating  filter  is  produced  by  bacteriological  action  while  ±he 
sewage  is  passing  through  it,  so  that  the  organic  matter  in  the  effloent 
represents  the  organic  matter  in  the  influent  less  w^hat  has  been  changed 
by  bacteriological  action. 

In  any  purification  process  in  which  the  stages  are  sharply  defined,  the 
gradation  in  opalescence  of  the  liquid  is  well  marked.  This  is  particularly 
noticeable  in  the  effluents  from  the  triple-contact  beds  at  Hampton-on- 
Thames,  the  opalescence  reaching  vanishing  point  in  the  third  contact 
effluent.  The  occasions  when  the  clearest  effluents  are  obtained  are 
always  those  on  which  the  surface  filtering  layer  of  the  bed  yielding  tbem 
has  become  filled  with  a  copious  deposit  and  requires  cleaning ;  after  thi» 
deposit  has  been  removed  the  earliest  effluents  are  always  more  opalescent 
than  usual,  becoming  less  so  as  the  normal  state  of  the  bed  is  reached. 
Hence  it  appeared  as  if  a  great  part  of  the  purification  consisted  in  the 
removal  of  the  opalescence,  which  seemed  likely  to  be  of  an  organic 
colloidal  character.  It  was  therefore  determined  to  submit  sewage  to 
dialysis  to  estimate  the  amount  of  organic  colloids  contained  in  it.  During 
the  progress  of  this  investigation  papers  were  published  by  Biltz  and 
Krohnke  (Berichte,  xxxvii.  1745)  and  by  Fowler  and  Ardern  (J,  Soc# 
Chem.  Ind.  xxiv.  483)  giving  results  of  the  dialysis  of  sewage. 

The  apparatus  used  has  been  a  circular  glass  dialyser  with  parchment 
bottom,  suspended  in  distilled  water.  The  sample  was  filtered  tbrongb 
paper  before  being  introduced  into  the  dialyser  and  was  sterilised  by  Uie 
addition  of  sulphuric  acid.  The  volume  of  the  sample  taken  was  50  cc. 
and  of  the  distilled  water  500  cc,  which  was  renewed  during  the  dialysis. 
At  the  end  of  six  days  the  dialysis  was  stopped,  as  it  was  found  that  bc 
further  decrease  of  the  organic  matter  occurred  with  a  longer  period 
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An  estimation  of  the  albuminoid  nitrogen  yielded  by  the  residue  iti  the 
dialyser  by  the  alkaline  permanganate  method  was  taken  as  the  measure 
of  the  organic  colloids  in  the  sample. 

Ordinary  domestic  sewage  with  a  chlorine  content  of  about  20  parts 
per  100,000  was  used.  Filtered  samples  of  this  sewage  gave  the 
results  shown  in  Table  I. 


Table  I. 

Table  '. 

[I.               , 

Table 

III. 

Albuminoid  Nitrogen 

Albuminoid  Nitrogen    \ 

Albuminoid  Nitrogen 

in  parts  per  lOOfiOO. 

in  parts  per  . 

Without  aiAss 
Beads. 

100,000. 

with  Glass 
Beads. 

in  parts  per  lOOfiOO, 

Before  Dialysis. 

After  Dt&Iysia. 

Before  Dialysis. 

After  Dialysis. 

•fiO                   -30 

•60 

•32 

•48 

•13 

•39 

•19 

•60 

•48 

•29 

•13 

•42 

•18 

•71 

•61 

•41 

•16 

•41 

•13 

•46 

•40 

•40 

•13 

•33 

•14 

•33 

•31 

•31 

•13 

•88 

•16 

•3S 

•33 

•33 

•11 

-m 

•43 

•39 

•29 

•86 

•45 

•50         1         33 

•50 

•46 

•46 

•20 

•51                 ^34 

•51 

•49 

•49 

•21 

•40         ,        -25 

•40 

•36 

•53 

•23 

•62         !        -39 

•62 

.53 

•27 

•11 

•<W         i        -23 

•49         ,        -33 

•27 

•14 

Avenge  ^48                -25 

Average  '50 

•42 

Average  ^44 

•18 

The  results  in  Table  I.  shew  that  52  per  cent,  of  the  albuminoid  nitro- 
gen was  in  the  colloidal  state. 

In  the  filtration  observations  it  was  noticed  that  the  opalescence  tended 

to  decrease  on  repeated  filtration,  particularly  if  the  sample  was  refiltered 

through  the  same  filter.     It  was  thought  that  this  removal  of  colloidal 

Blatter  might  be  effected  by  presenting  a  large  surface  to  the  liquid. 

For  this  purpose  a  bottle  containing  the  filtered  sample  was  filled  with 

glass  beads  and  allowed  to  stand  for  four  hours.     The  sample  was  then 

poured  oflF,  filtered,  and  analysed.     For  comparison  another  portion  of  the 

original  sample  was  allowed  to  stand  during  the  same  period  of  four  hours, 

again  filtered,  and  analysed.     The  results  obtained  are  shown  in  Table  II. 

These  results  shew  that  16  per  cent,  of  the  albuminoid  matter  was 

removed  by   the    action   of    the   glass    beads.      There    is    considerable 

divergence  from  the  average  among  some  of  the  samples,  due  to   the 

difference  in  the  stability  of  the  colloids  in  the  different  samples,  for  if  the 

colloidal  phase  is  a  stable  one,  then  it  is  not  so  amenable  to  surface  action. 

TOL.  XTTTT.      ITO.  10. 
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The  figures  in  the  first  column  measure  the  organic  matter  left  in  t^^e 
sample  after  the  period  of  standing  in  the  bottle  and  the  double  filtratio' 
the  latter  removes  some  of  the  colloids  in  an  unstable  phase,  and  some 
are  further  removed  by  the  sides  of  the  bottle  itself.  The  figure  16  ^^er 
cent,  therefore  gives  the  amount  of  organic  matter  which  has  hr-^^p 
removed  by  the  surface  action  of  the  glass  beads,  over  and  above  ^lihe 
amount  which  has  been  removed  by  the  other  surface  actions,  which  ^eu^ 
alike  in  the  two  cases. 

The  liquid,  which  had  undergone  the  surface  action  of  the  glass  be^i.<Is^ 
was  also  submitted  to  dialysis  with  the  results  shown  in  Table  III. 

These  results  indicate  a  colloidal  content  of  41  per  cent.     ComparrEOff 
this  result  with  the  previous  result  for  the  amount  of  colloids  in  sewc^e 
in  its  ordinary  condition  there  is  a  reduction  of  the  colloids  from  52  to  il 
per  cent.,  which  has  been  brought  about  by  submitting  the  sewage  to 
surface  action.     It  might  have  been  thought  that  this  reduction  of  JJ 
per  cent,  should    have    been   equal   to   the   reduction  of   16   per  cent 
brought  about   by   the   glass   beads,   but   the   experiments  of   Sonstadt 
(J.C.S.  Ixxxix.,  339)  show  that  glass  beads  also  exert  a  surface-action  on 
crystalloid  matter  in  solution. 

Different   explanations   have   been  given  of  the   removal  of  organic 
matter  which  takes  place  in  a  filter-bed.     Mills  (State  Board  of  Health, 
Massachusetts,  1890,  Purification  of  Sewage  and  Water,  pp.  578,  586) 
in  discussing  experiments  with  gravel  stones,  states  that  the  slow  move- 
ment of  sewage  in  thin  films  in  contact  vni\i  air  over  the  surface  of  the 
stones  removed  97  per  cent,  of  the  nitrogenous  organic  matter,  a  large 
part  of  which  was  in  solution,  and  enabled  it  to  be  oxidised.     In  another 
experiment  he  states  that  the  albuminoid  nitrogen,  although  in  solution, 
was  in  large  part  stored  in  the  sand,  for  after  allowing  the  bed  to  drain 
and  then  resuming  filtration,  the  amount  of  nitrogen  which  came  away, 
principally  as  nitrates,  was  50  per  cent,  more  than  was  applied.    Although    ■; , 
Mills   says   simply  that  the  albuminoid  nitrogen  was   in   solution,  it  is 
evident  that  it  was  in  colloidal  solution,  removed  as  a  hydrogel  by  the 
stones   and   sand,   and   subsequently  hydrolysed   and  nitrified.      Dibdin 
(Purification  of   Sewage   and   Water,  p.  62)   in   summarising  the  woA 
accomplished  by  the  one  acre  coke-breeze  filter  at  Barking,  states  that  it 
oxidised  the  whole  of  the  organic  suspended  matter  applied  to  it,  and  also 
the  whole  of  the  dissolved  organic  matter  which  it  removed  from  solutioQ. 
Harding  and  Harrison  (City  of  Leeds  Report  on  Experiments  in  Sewage 
Disposal,  p.   101)  found   that  in  a  percolating  bed,  in  which  the  time 
of  passage   of   the  sewage  was   three  minutes^  about  two-thirds  of  the 
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Jbominoid  nitrogen  was  removed,  and  they  draw  attention  to  the  remark- 
ble  rapidity  with  which  the  chemical  changes  were  brought  about. 

Another  explanation,  first  put  forward  by  Dunbar  (Vierteljahrsschr. 
er.  Med.  u.  offentl.  Sanitatswesen,  3  Folge,  xix.  Suppl.-Heft.  Sec  also 
^ttein  and  Lubbert,  Gesundheits-Ing.,  1903,  No.  25)  is  that  the 
Unction  of  the  organic  matter  is  due  to  absorption,  the  bacterial  layer  on 
le  material  of  the  bed  combining  with  the  organic  matter  to  form  an 
^sorption  compound.  This  process  Biltz  and  Krohnke  (he.  cit.),  who 
ere  the  first  to  recognise  the  colloidal  character  of  the  putrefactive 
aterial,  prefer  to  call  adsorption.  They  stated  that  the  bacterial  coating 
t)daced  a  specific  purification  effect,  which  they  have  since  explained  as 
>t  a  vital  process  but  as  due  to  the  bacterial  coating  acting  simply  as 
I  organic  surface. 

These  experiments,  however,  show  that  the  mere  presence  of  surfaces 
ithout  any  bacterial  coating,  effects  the  removal  of  the  colloidal  matter. 
he  natural  tendency  of  the  colloids  to  flocculation,  described  by  Jones 
id  Travis  (Proc.  Inst.  C.  E.,  1905,  6),  proceeds  at  a  much  faster  rate 
hen  they  are  in  contact  with  surfaces.  The  removal  of  the  colloidal 
atter  from  sewage  by  a  filter-bed  takes  place  mainly  in  virtue  of  the 
urface  action  of  the  material  of  the  bed;  the  surface  producing  the 
ition  may  be  either  the  surface  of  the  material  itself  or  the  surface  of 
le  material  coated  with  any  colloidal  or  other  matter  already  deposited 
1  it.  The  rate  at  which  the  colloidal  matter  is  removed  depends,  at  all 
mes,  upon  the  degree  of  instability  of  the  colloidal  solution  and  the 
itimacy  of  the  surface  contact.  The  colloidal  matter,  after  removal 
X)m  the  liquid,  is  subject  to  biological  action  in  the  filter-bed,  whereby 

is  reduced  in  amount  and  changed  in  character,  and  the  portion 
jft  after  this  action  is  partly  washed  out  of  the  bed  by  the  liquid 
nd  partly  retained  in  the  bed. 

A  knowledge  of  the  fact  that  about  half  the  dissolved  organic  matter 
^  domestic  sewage  is  in  colloidal  solution,  and  a  recognition  of  the 
physical  laws  to  which  colloidal  solutions  are  subject,  will  have  an 
mportant  influence  on  the  design  and  working  of  sewage  purification 
ystems  in  the  future. 


Mb.  Abthcb  J.  Maetin  (Westminster)  said  that  the  paper  was  a  most 
portant  one,  including  as  it  did  a  new  view  of  the  work  involved  in  the 
rification  of  sex^-age.  Hitherto  they  bad  been  accustomed  to  take  it,  speak- 
r  broadly,  that  this  work  was  twofold — that  they  had  first  to  remove  the 
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solid  matter  and  secondly  to  purify  the  dissolved  polluting  matter.  Mr.  Johnsti 
and  his  colleagues  now  told  them  that  they  had  a  third  task  to  perform,  and 
class  of  matter  to  deal  with  which  did  not  fall  into  either  of  these  two  categori< 
A  question  had  heen  raised  as  to  whether  this  matter  was  truly  colloidal ;  b 
however  that  might  be,  there  was  no  doubt  that  a  filter  might  be  clogged  to 
very  serious  extent  by  an  apparently  clear  effluent.  It  therefore  became  nec€ 
sary  to  provide  means  for  intercepting  this  so-called  colloidal  matter,  and 
appeared  that  this  might  best  be  done  by  providing  surfaces  upon  which  it  mig! 
be  deposited,  so  as  to  prevent  this  deposit  from  taking  place  upon  the  particl 
of  the  filter  proper.  These  surfaces  might  either  be  constantly  submerged,  as 
Dr.  Travis's  hydrolysing  chamber,  or  they  might  be  alternately  wetted  and  drie 
as  in  Mr.  Dibdin's  contact  bed.  In  either  case  it  seemed  desirable  that  the 
should  be  so  arranged  that  they  might  readily  be  cleaned  whenever  required. 
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WITH  our  present  imperfect  knowledge  of  the  changes  which  take 
place  in  the  alcohols  and  soluble  albuminoids  during  the  matura- 
tion of  beer,  after  the  first  fermentation  is  finished,  we  cannot  deal 
exhaustively  with  the  subject ;  this  paper  is,  in  fact,  but  little  more  than 
an  attempt  to  define  the  term,  accompanied  by  some  personal  views  based 
on  more  years  of  practical  work  than  I  care  to  emunerate.  I  must  ask 
you  to  bear  in  mind  that  the  conditions  of  producing  an  ideal  pure  beer 
are  in  some  ways  not  applicable  to  beers  brewed  at  popular  prices  for  quick 
consumption. 

But  little  idea  of  the  importance  of  the  changes  brought  about  by  the 
second  fermentation  can  be  obtained  from  the  proportion  of  the  new  con- 
stituents to  the  whole,  they  being  mainly  perceptible  by  flavour  and 
bouquet,  and  appear  to  be  analagous  to  the  changes  which  take  place  during 
the  maturation  of  wines,  and  which,  by  their  subtle  differences,  influence 
values  ranging  from  pence  to  pounds.  The  range  of  values  is  naturally 
not  so  wide  in  beers  but  yet  of  sufficient  importance  as  to  be  a  considerable 
factor  in  value  differences,  and  1  cannot  but  think  that  there  is  still  room 
for  an  ideal  pure  beer  to  rank  in  some  measure  with  the  higher  classes  of 
wines  and  spirits. 

Alcoholic  beverages  have  supplied  a  want  felt  by  all  peoples  within 
historical  times ;  in  hot  climates  the  necessary  saccharines  are  the  direct 
product  of  fruits,  which  also  provide  in  a  natural  manner  the  necessary 
ferments  to  convert  the  saccharines  into  alcohol ;  these  may  be  generally 
classed  as  wines.  In  temperate  climates  where  the  saccharines  are 
derived  from  starches  of  cereals  or  roots  the  ferment  for  converting  into 
alcohol  is  artificially  added,  and  the  beverages  classed  under  the  general 
term  of  beer.  In  colder  climates  where  nature  demands  more  potent 
beverages,  the  alcohol  of  wine  and  beer  is  concentrated  by  distillation 
Qnder  the  general  name  of  spirit,  concerning  the  specific  definition  of 
»yhich  there  is  just  now  some  difference  of  opinion.  I  mention  these  three 
iivisions  because  they  are  separate  competitors  for  public  support,  and  in 
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a  measure  replace  each  other  according  to  their  merit  as  beverages,  an 
affect  their  several  prosperity  as  industries. 

The  term  "  pure  beer,"  is  at  present  in  an  unsettled  condition,  ui 
the  excise  regulations,  a  wide  range  of  starches  and  sugars  are 
sanctioned,  and  should  a  definition  of  the  term  be  forced  to  an  ia 
probably  it  would  be  held  to  comprise  all  legal  material.  There  is,  \ 
ever,  a  considerable  section  of  the  public  who  consider  that  the  \ 
should  apply  to  beer  brewed  from  malt  and  hops  only.  To  avoid  < 
troversy  it  may  be  suggested  that  the  term  "  pure  beer "  should 
generic  for  all  legal  material  and  become  specific  by  adding  the  natni 
the  material  used  to  the  term  itself,  such  as  "  pure  malt  and  hop  be 
"  pure  sugar  beer,"  etc.,  in  the  case  of  mixed  material  the  percentag 
each  may  be  added. 

The  percentage  statement  may  at  first  sight  appear  an  unneces 
refinement,  but  it  is  beyond  question  that  in  unkindly  seasons  when 
barleys  are  imperfectly  matured,  the  addition  of  a  non-nitrogei 
saccharine  is  a  partial  compensation  for  the  immature  barley.  I  recol 
paying  particular  attention  to  this  one  such  season,  and  then  arrive 
the  opinion  that  improvement  held  good  in  that  year  up  to  8  per  ceni 
added  saccharine,  but  more  than  this  became  a  dilutent  of  the  nat 
flavour  of  the  barley  malt. 

A  beer  may  be  brewed  from  malt  and  hops  alone  and  still  be 
lemoved  from  an  ideal  pure  beer,  as  conditions  may  arise  during  brev 
which  would  not  only  prevent  its  reaching  the  highest  excellence,  but  ] 
convert  it  into  an  ill-flavoured  beverage. 

One  of  these  degrading  influences  is  the  presence  of  a  varietj 
micro-organisms  other  than  yeast.  All  of  these  are  more  or  less  inin 
to  healthy  fermentation,  each  variety  producing  its  own  specific  ill-flav 
some  being  very  ill-flavoured  indeed.  The  researches  of  that  princ 
original  investigators,  Pasteur,  has,  however,  reduced  this  evil  t 
minimum  by  making  their  presence  easy  of  detection  by  means  of 
inicroscope. 

IVobably  the  most  important  factors  in  developing  the  propertie 
flue  flavour  and  condition,  which  are  essentials  in  an  ideal  pure  1 
are  derived  from  the  slow  decomposition  of  the  soluble  albuminoids  in 
presence  of  alcohol  during  the  second  fermentation.  Their  remova 
extreme  low  temperatures,  filtration,  or  other  artificial  means  hi 
deteriorating  effect  on  the  maturing  process,  preventing  the  beer  i 
attaining  the  highest  possible  excellence,  although  their  removal 
still  produce  an  agreeable  beverage.     I  do  not  know  if  the  nature  of 


Joseph  W.  Lovibond.  555 

products  which  determme  flavour  and  bouquet  are  fully  understood  by 
ad?anced  men  of  science;  their  presence  is,  however,  perceptible  to  the 
palate,  andj^is  associated  with  a  peculiar  brilliancy  which  no  filtered  beer 
I  have  yet  seen  can  equal. 

The  production  of  an  ideal  pure  beer  is  really  dependent  on  two 
factors.  The  first  relates  to  the  elements  of  composition,  and  may  be  met 
bja  declaration  of  the  materials  used.  The  second,  comprising  flavour  and 
condition,  is  more  complex,  and  for  it  we  have  no  standard  of  com- 
parison other  than  individual  opinion,  and  the  judgment  of  the  public. 
The  latter  I  consider  to  be  both  sound  and  appreciative. 

The  illustrating  tables  and  chart  which  were  shown  comprised  a  series 
of  colour  measurements  of  a  pale  ale  during  fermentation,  and  are  an 
attempt  to  trace  the  development  of  that  peculiar  brilliancy  already  men- 
tioned as  associated  with  fine  flavour. 

The  measurements  were  made  periodically  during  and  after  the  first 
femientation.  They  were  filtered  bright  when  necessary.  The  changes 
of  colour  and  light  indicated  are  therefore  not  caused  by  matter  in  sus- 
pension, but  by  matter  in  solution. 

The  tables  show  that  in  the  early  stages  of  fermentation  there  is 
present  an  element  of  light  absorption,  the  absorptive  energy  of  which  is 
quantitatively  represented  by  the  numerical  unit  values  under  the  columns 
headed  black ;  this  decreases  and  disappears  as  the  fermentation  proceeds, 
and  is  replaced  by  elements  having  a  greater  power  of  light  transmission, 
the  unit  values  of  which  are  recorded  under  the  columns  headed  light. 
I  have  long  associated  this  increase  of  light  transmission  with  the  develop- 
inent  of  fine  flavour,  and  consider  that  there  is  a  relation  between  them. 

There  is  still  one  considerable  factor  which  certainly  has  a  deteriorating 
effect  in  beer,  that  is  the  use  of  antiseptics ;  they  are  not  really  necessary 
in  a  well-regulated  brewery.  I  consider  them  almost  as  adulterants,  and 
when  they  are  used  would  make  their  declaration  obligatory. 


556 


ON    THE    PREVENTION    OF    THE 
GROWTH     OF     ALG.^      IN     ^SATATER 
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(fellow), 

And    llONATLiD    OUCHARD. 


THE  fouling  of  reservoirs  and  conduits  in  water  works  by  vario 
growths  is  a  problem  that  has  frequently  to  be  dealt  with  by  tl 
water  engineer,  and,  although  it  has  not  attracted  general  attention  i 
this  country,  in  America,  and  especially  in  tropical  climates,  this  conlam 
nation  of  large  volumes  of  water  is  often  a  serious  matter,  and  on  tl 
continent  several  State  commissions  have  had  to  deal  with  this  subjec 
The  contamination  frequently  consists  of  one,  or  several,  of  the  very  ni 
merous  algae,  many  of  which,  besides  causing  the  clogging  of  valves,  etc 
and  an  unsightly  appearance,  are  capable  of  imparting  disagreeable  odoui 
and  tastes.  Trials  have  been  made  to  destroy  or  inhibit  the  growth  of  tl 
plants  by  the  addition  of  a  minute  quantity  of  a  germicidal  substance  1 
the  water.  Various  reagents  have  been  employed  in  the  laboratoij'  \ 
j)revent  the  dense,  unsightly  growths  occurring  in  the  glass  outer  jackd 
of  Liebig  condensers,  which  we  have  found  to  consist  largely  of  desmi( 
and  other  unicellular  algae  allied  to  protococcus.  These  are  inhibited  for 
short  time  by  introducing  strij)s  of  bright  metallic  copper;  solid  naplitlu 
lene  gives  better  results,  retarding  all  growth  for  a  long  period.  Son 
forms  of  alga?  appear  to  flourish  especially  in  calcareous  waters,  and  also  i 
those  containing  quantities  of  free  COg ;  on  the  other  hand  we  prevente 
the  growth  of  conferva  and  desmids  in  tap  water  with  this  gas. 

On  a  large  scale  metallic  salts  such  as  those  of  iron  or  copper  lia^ 
been  used.  The  employment  of  the  latter  in  the  form  of  crystallise 
copper  sulphate  has  met  with  a  fair  amount  of  success,  the  ])oisonoi 
copper  being  subsequently  precipitated  as  a  basic  salt,  the  coagulatiu 
eflfect  of  which  often  renders  the  finished  water  very  clear  and  bright 

In  the  early  experiments  in  this  direction  by  Dr.  G.  T.  Moore,  of  tl 
United  States  Agricultural  Department,  the  quantity  of  crystallised  su 
phate  required  varied  from  one  part  per  million  to  one  per  lirty  millior 
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e  some  waters  did  not  appear  to  be  amenable  to  the  copper  treatment. 
Pound  that  the  worst  tastes  and  odours  are  most  susceptible.  In  con- 
tion  with  Kellerman,  he  recommends  tlie  following  dilutions  per  one 
of  copper  sulphate,  for  the  destruction  of  each  organism  named  : — 

Clathrocystis        8,000,000 

Coelospherium      3,000,000 

Microcystis  1,000,000 

Oscillatoriae  5,000,000 

[owever,  we  have  found  that  the  growth  of  a  conferva  (a  variety  of 
gyra)   was   inhibited,   but   by  no   means  entirely  destroyed   by  the 
ion  of  one  part  per  million,  in  an  Englisli  lake  water, 
'he  time  required  for  the  subsequent  natural   precipitation  of  the 
?r  varies  with  different  waters  from  some  twenty- four  hours  to  tweutv 

A  soft  South  African  water  recently  examined  in  the  laboratory, 
ot  become  clear  even  in  tiie  latter  time.  This  is  a  serious  objection, 
ially  when  it  is  remembered  that  the  coagulum  ra])idly  clogs  filters. 
Dme  instances,  a  fractional  treatment  would  be  more  economical, 
ever,  the  cost  of  material  is  in  any  case  insignificant ;  taking  coi>per 
late  at  £28  per  ton,  the  amount  for  treating  a  million  gallons  of 
r  with  one  part  would  cost  2s.  Gd.  Tlic  chief  outlay  is  always  incurred 
bour^  storage,  and  the  systematic  testing  of  the  product  for  freedom 
copper.  In  a  former  paper,*  one  of  us,  in  conjunction  with  Dr. 
es,  pointed  out  that  the  minute  amount  of  copper  required  to  destroy 
would  not  be  harmful  to  man.  Up  to  last  year  the  Massachusetts 
d  had  declined  to  sanction  employment  of  copper  salts  for  drinking- 
rs. 

n  the  addition  of  the  germicide  to  large  reservoirs  it  must  be  remem- 
1  that  the  solution  will  diffuse  downward  and  horizontally,  any  up- 
.  movement  being  \Qry  slow.  At  Newport  (Mon.),  reservoirs  were 
Msfully  treated  by  trailing  bags  of  copper  sulphate  across  the  surface 
le  water,  the  rate  of  solution  being  controlled  by  the  thickness  of  the 
irial  inclosing  the  salt.  Similar  experiments  at  Gloucester  Water- 
is  have  been  successful  in  removing  the  spring  growth  from  the  reser- 

Trials  by  the  Massachusetts  State  Board  of  Health  in  11)03  and 
I  with  copper  sulphate,  gave  conflicting  results. 

V  proprietary  article,  containing  "available  chlorine,"  has  been 
Ttised  for  removing  the  green  growth  and  shme  in  swimming  baths, 
we  are  not  aware  that  any  attempt  has  hitherto  been  made  to  emj)loy 
iution  of  chlorine  or  its  oxides  for  the  prevention  of  these  growths  in 
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potable  waters.  Their  adoption,  however,  for  this  purpose  is  indicated  bj 
their  recent  successful  application,  in  the  form  of  an  electrolytic  chlorine 
solution,  for  the  sterilization  of  effluents,  and  certain  laboratory  experi 
ments  which  we  have  made  are  very  promising.  The  advantages  over  th< 
use  of  metallic  salts,  such  as  those  of  copper,  are  obvious.  Even  if  th< 
treated  water  was  distributed  with  its  full  amount  of  available  chlorine 
it  would  not  be  harmful  in  the  high  dilution  employed,  but  the  removal  o 
the  chlorine  is  rapid  and  very  certain,  so  that  the  only  permanent  additioi 
to  the  water  is  a  minute  quantity  of  common  salt.  Possibly  the  stapl 
perchlorate  is  formed  as  a  final  bye-product,  but  the  amount  is  so  infini 
tesimal  that  it  cannot  be  detected.  The  employment  of  chlorine  alon 
does  not  in  any  way  clarify  turbid  water,  but  there  is  no  added  danger  o 
the  subsequent  clogging  of  filters.  As  with  copper  sulphate  the  actus 
cost  of  material  is  low,  and  electrolytic  plants  are  now  on  the  marke 
which  require  but  little  attention  when  once  adjusted  for  a  specifie< 
output. 

In  the  laboratory  experiments  already  alluded  to,  an  electrolyti 
chlorine  solution  obtained  from  the  Digby  hypochlorite  plant  has  beei 
employed ;  this  solution,  besides  having  the  advantage  of  cheapness 
contains  but  little  undecomposed  sodium  chloride,  and  consequently  tb 
final  addition  of  chloride  to  the  treated  water  is  very  small. 

In  considering  the  treatment  of  water  with  electrolytic  chlorine,  firs 
of  all  the  immediate  chlorine  consumed  figure  must  be  determined,  that  i 
to  say,  the  available  chlorine  at  once  taken  up  by  the  organic  matte 
of  the  water,  since  obviously  in  order  to  successfully  inhibit  growth  th 
addition  of  the  chlorine  should  be  equal  to  or  in  excess  of  this  amouni 
although  in  one  of  our  experiments  an  addition  of  only  half  the  availabl 
CI  immediately  consumed  (0'17  parts  per  million)  decidedly  retarde 
growth  in  tap  water. 

The  value  can  be  approximately  calculated  from  the  oxygen  consumer 
figure,  but  should  be  determined  directly.  The  available  chlorine  con 
sumed  in  five  minutes  by  drinking  waters  usually  falls  below  0*5  parts  pe 
million ;  in  two  London  tap  waters  it  was  found  to  be  0*345  and  0*33  part 
and  with  a  lake  water  1  per  million. 

From  experiments  made  on  a  large  scale  at  Guildford  with  tap  wate 
purposely  infected,  it  was  found  that  the  addition  of  0*6  parts  per  millio 
of  available  chlorine  destroyed  objectionable  bacteria  of  the  coli  class  L 
less  than  one  hour,  and  that  the  residual  available  chlorine  completely  dis 
appeared  after  some  twenty  hours'  exposure  in  the  large  tanks. 

In  our  recent  laboratory  experiments,  quantities  of  water  drawn  froi 
the  lake  in  St.  James'  Park^  were  treated  with  varying  amounts  of  a. 
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electrolytic   chlorine   solution  and  of  copper   sulphate.     These,  together 
with  untreated  samples  of  the  water,  were  kept  under  the  most  favourable 
conditions  for  the  growth  of  algge.     Of  course  the  growth  in  all  cases  was 
dependent  upon  the  amount  of  sunlight  from  day  to  day,  and  the  best 
resnlts  were  obtained  in   colourless  glass  vessels  with  partial  aeration. 
Green  glass  and  to  a  lesser  extent  great  aeration  decidedly  retard  growth. 
Periodical  examinations  were  made,  and  when  growth  was  apparent  it  was 
examined  under  the  microscope  for  identification.     After  some  four  to 
«even  days  all  the  untreated  controls  showed  vigorous,  green,  filamentous 
growths,  starting  from  the  bottom  of  the  vessels,  which,  after  a  longer 
period,  permeated  the  whole  volume  of  the  liquid.     They  then  became  less 
definite  in  character  and  obviously  of  a  mixed  nature,  owing  to  the  later 
development  of  the  numerous  other  algae  present  in  the  lake  water.    Micro- 
scopical examination  revealed  that  the  bulk  of  the  growth  in  the  untreated 
water  at  first  consisted  of  two  varieties  of  a  conferva — spirogyra.     Subse- 
quently  numerous    other  algce^   green   desmids,   and   diatoms,  especially 
asterianellay  developed.    For  example,  the  following  entry  in  the  laboratory 
note-book  records  an  examination  of  a  treated  water :    "  No.  6.  Available 
chlorine  added  1*2  parts  per  million,  time  31  days.     Bright  green  and 
brown  growth  visible.     Microscopic  examination :   chiefly  desmids  present 
(rupltidiumy  cloaterium^  scenedesmus)^  many  diatoms  {navicula)^  a  few  proto- 
zoa {mofiaSj  motile)."     It  was  found  that  successful  sub-cultures  from  the 
lake  water  experiments  could  be  made  into  tap  water,  copious  growths 
being  obtained  after  a  week ;  these  were  fairly  pure  owing  to  the  sharp 
differentiation  caused  by  the  available  chlorine  added  in  the  original  lake 
water  experiments,  and  a  further  series  was  made,  using  the  tap  water  so 
infected. 

As  already  stated,  the  immediate  chlorine  consumed  figure  of  the  lake 
water  was  1  part  per  million,  and  that  of  the  tap  water  0*33 ;  briefly,  the 
conclusions  arrived  at  from  these  experiments  were  : — 

1.  Green  growth  can  be  prevented  by  the  use  of  electrolytic  chlorine. 

2.  The  different  microscopic  plants  require  varying  amounts  of  chlorine 
to  inhibit  their  development,  confervas  appearing  to  be  most  susceptible  to 
treatment.  Available  chlorine  just  in  excess  of  that  immediately  con- 
sumed by  the  water,  although  disappearing  itself  in  a  few  hours,  inhibited 
confervoid  growth  for  some  weeks.  Desmids  were  found  to  be  slightly 
niore  resistant,  and,  in  the  experiments,  required  the  addition  of  some  0*5 
P^rts  per  million  in  excess  of  that  immediately  consumed  by  the  water. 
Diatoms  appeared  to  be  still  more  resistant,  and  required  1  part  per  million 
of  chlorine  in  excess. 
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potable  waters.  Their  adoption,  however,  for  this  purpose  is  indicated  b; 
their  recent  successful  application,  in  the  form  of  an  electrolytic  chlorin< 
solution,  for  the  sterilization  of  effluents,  and  certain  laboratory  experi 
ments  which  we  have  made  are  very  promising.  The  advantages  over  th 
use  of  metallic  salts,  such  as  those  of  copper,  are  obvious.  Even  if  th 
treated  water  was  distributed  with  its  full  amount  of  available  chlorine 
it  would  not  be  harmful  in  the  high  dilution  employed,  but  the  removal  o 
the  chlorine  is  rapid  and  very  certain,  so  that  the  only  permanent  additioi 
to  the  water  is  a  minute  quantity  of  common  salt.  Possibly  the  stapl 
perchlorate  is  formed  as  a  final  bye-product,  but  the  amount  is  so  infini 
tesimal  that  it  cannot  be  detected.  The  employment  of  chlorine  alon 
does  not  in  any  way  clarify  turbid  water,  but  there  is  no  added  danger  o 
the  subsequent  clogging  of  filters.  As  with  copper  sulphate  the  actui 
cost  of  material  is  low,  and  electrolytic  plants  are  now  on  the  marke 
which  require  but  little  attention  when  once  adjusted  for  a  specific 
output. 

In  the  laboratory  experiments  already  alluded  to,  an  electrolyti 
chlorine  solution  obtained  from  the  Digby  hypochlorite  plant  has  bee 
employed ;  this  solution,  besides  having  the  advantage  of  cheapness 
contains  but  little  undecomposed  sodium  chloride,  and  consequently  th 
final  addition  of  chloride  to  the  treated  water  is  very  small. 

In  considering  the  treatment  of  water  with  electrol}i;ic  chlorine,  fin 
of  all  the  immediate  chlorine  consumed  figure  must  be  determined,  that 
to  say,  the  available  chlorine  at  once  taken  up  by  the  organic  matte 
of  the  water,  since  obviously  in  order  to  successfully  inhibit  growth  th 
addition  of  the  chlorine  should  be  equal  to  or  in  excess  of  this  amoun 
although  in  one  of  our  experiments  an  addition  of  only  half  the  availab! 
CI  immediately  consumed  (0*17  parts  per  million)  decidedly  retarde 
growth  in  tap  water. 

The  value  can  be  approximately  calculated  from  the  oxygen  consume 
figure,  but  should  be  determined  directly.  The  available  chlorine  coi 
sumed  in  five  minutes  by  drinking  waters  usually  falls  below  0*5  parts  p 
million ;  in  two  London  tap  waters  it  was  found  to  be  0'345  and  0*33  par 
and  with  a  lake  water  1  per  million. 

From  experiments  made  on  a  large  scale  at  Guildford  with  tap  wat* 
purposely  infected,  it  was  found  that  the  addition  of  0*6  parts  per  millic 
of  available  chlorine  destroyed  objectionable  bacteria  of  the  coli  class 
less  than  one  hour,  and  that  the  residual  available  chlorine  completely  di 
appeared  after  some  twenty  hours'  exposure  in  the  large  tanks. 

In  our  recent  laboratory  experiments,  quantities  of  water  drawn  fra 
the  lake  in  St  James'  Park^  were  treated  with  varying  amounts  of  - 
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electrolytic   chlorine   solution  and  of  copper   sulphate.     These,  together 
^'th  untreated  samples  of  the  water,  were  kept  under  the  most  favourable 
conditions  for  the  growth  of  algse.     Of  course  the  growth  in  all  cases  was 
dependent  upon  the  amount  of  sunlight  from  day  to  day,  and  the  best 
results  were  obtained  in   colourless  glass  vessels  with  partial  aeration. 
Cfreen  glass  and  to  a  lesser  extent  great  aeration  decidedly  retard  growth. 
Periodical  examinations  were  made,  and  when  growth  was  apparent  it  was 
examined  under  the  microscope  for  identification.     After  some  four  to 
-«even  days  all  the  untreated  controls  showed  vigorous,  green,  filamentous 
growths,  starting  from  the  bottom  of  the  vessels,  which,  after  a  longer 
period^  permeated  the  whole  volume  of  the  liquid.    They  then  became  less 
definite  in  character  and  obviously  of  a  mixed  nature,  owing  to  the  later 
development  of  the  numerous  other  algae  present  in  the  lake  water.    Micro- 
scopical examination  revealed  that  the  bulk  of  the  growth  in  the  untreated 
water  at  first  consisted  of  two  varieties  of  a  confei'va — npirogyra.     Subse- 
quently  numerous    other  algcB^   green   desmids,   and   diatoms,  especially 
OBterianellay  developed.    For  example,  the  following  entry  in  the  laboratory 
note-book  records  an  examination  of  a  treated  water :    "  No.  6.  Available 
chlorine  added  1*2  parts  per  million,  time  31  days.     Bright  green  and 
brown  growth  visible.     Microscopic  examination :   chiefly  desmids  present 
{ruphidium^  closterium^  acenedesmus)^  many  diatoms  (navicula)^  a  few  proto- 
zoa {monas^  motile)."     It  was  found  that  successful  sub-cultures  from  the 
lake  water  experiments  could  be  made  into  tap  water,  copious  growths 
being  obtained  after  a  week ;  these  were  fairly  pure  owing  to  the  sharp 
differentiation  caused  by  the  available  chlorine  added  in  the  original  lake 
water  experiments,  and  a  further  series  was  made,  using  the  tap  water  so 
infected. 

As  already  stated,  the  immediate  chlorine  consumed  figure  of  the  lake 
Water  was  1  part  per  million,  and  that  of  the  tap  water  0*33 ;  briefly,  the 
conclusions  arrived  at  from  these  experiments  were  : — 

1.  Green  growth  can  be  prevented  by  the  use  of  electrolytic  chlorine. 

2.  The  different  microscopic  plants  require  varying  amounts  of  chlorine 
to  inhibit  their  development,  confervae  appearing  to  be  most  susceptible  to 
treatment.  Available  chlorine  just  in  excess  of  that  immediately  con- 
sumed by  the  water,  although  disappearing  itself  in  a  few  hours,  inhibited 
eonfervoid  growth  for  some  weeks,  Desmids  were  found  to  be  slightly 
Daore  resistant,  and,  in  the  experiments,  required  the  addition  of  some  0*5 
I*rt8  per  million  in  excess  of  that  immediately  consumed  by  the  water. 
Diatoms  appeared  to  be  still  more  resistant,  and  required  1  part  per  million 
of  chlorine  in  excess. 
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3.  Animalculae,  like  daplinia  and  cyclops,  are  not  killed  by  even 
doses  of  chlorine,  and  were  found  actively  motile  after  a  month's  treatmei 
with  11  parts  per  million. 

4.  The  addition  of  1  part  of  copper  sulphate  per  million  was  not  so 
cessful  with  lake  water,  as  it  did  not  clarify,  and  the  green  growth  w; 
only  slightly  retarded.     The  effect  was  not  equal  to  the  use  of  1*2 
(0*2  in  excess)  of  chlorine  per  million. 

5.  Under  the  microscope  a  distinct  bleaching  of  the  coloured  algse  wi 
noticed  with  upwards  of   2  parts  per  million  of  available  chlorine,  thi 
cannot  occur  without  strong  physiological  action.     An  exception  to  th 
occurred  in  Experiment  No.  2  (with  the  lake  water),  where  the  desmi 
ankistrodesmus,  was  not  bleached  by  202  parts  per  million,  and  after  sonw 
four  weeks'  inhibition  appeared  to  be  starting  fresh  growth. 

An  important  factor,  the  chemical  condition  of  the  treated  water  m 
representing  that  distributed  for  consumption,  was  also  dealt  with  in  th 
experiments.     In  all  cases  the  added  available  chlorine   completely  di 
appeared,  1  part  per  million,  added  to  tap  water,  could  not  be  detect^^^ 
after  five  hours,  and  even  in  the  maximum   addition  of  11*2   parts 
million  to  the  lake  water  (which  is  greatly  in  excess  of  that  required), 
available  chlorine  remained  after  a  few  days'  sojourn  in  a  partially  filler/ 
glass  vessel,  loosely  plugged  with  cotton-wool.      In  fact,  this  rapid  decom- 
position of  hypochlorites  into  chloride  and  oxygen,  somewhat   militate* 
against  their  use,  as,  in   practice,  the  germicide  might  be  removed  too 
quickly,  especially  by  agitation  of  the  water. 

The  natural  chloride,  originally  present  in  the  lake  water,  was  found  to 
be  somewhat  high:  14*71  parts  per  100,000.  The  electrolytic  chlonDe 
solution  contained  0*2  per  cent,  available  chlorine  and  3*17  per  cent 
sodium  chloride  (this  was  employed  diluted  to  one  tenth  with  distilled 
water),  so  that  treatment  with  2*2  parts  per  million  of  chlorine,  which  was 
found  to  preserve  the  lake  water  for  upwards  of  a  month,  required  eleven 
volumes  of  the  electrolytic  solution  per  1,000  volumes  of  water.  Theoreti- 
cally, this  increases  the  total  chloride  of  the  water  from  14*71  to  16*64^ 
The  actual  amount  found  in  the  treated  water  was  16*73  parts  per  100,000, 

Two  photographs  of  cultivations  incubated  under  identical  conditions 
were  shown :  B  showing  the  growth  of  conferva  in  London  tap  water, 
and  No.  2  showing  the  absence  of  growth  in  the  same  infected  water, 
after  treatment  with  0*44  parts  per  million  of  available  chlorine.  Prac- 
tically the  only  alteration  in  the  chemical  analysis  is  a  reduction  of  the 
oxygen  consumed  figure,  and  an  increase  of  the  chloride  from  2*1  to  2*4 
parts  per  100,000. 
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A    SHORT    PROCESS    FOR 
THE    EXAMINATION    OP    BUTTER 

AND    MARGARINE. 

By     B,      nUi^SET^-L..      B.Sc,      F.I.C. 


THE   quasi-official  metliod    for  the  analysis  of  butter  and  margarine, 
known  as  the  WoUney  Reichirt   process,  is   essential  for  the  final 
determination  of  the  extent  of  adulteration  in  the  case  of  any  impure 
mnple  of  butter,  or  the  determination  of  an  excess  of  butter  in  a  sample 
of  margarine,  but  the  use  of  this  proctMS  is  not  necessary  for  the  first 
examination  of  the  fat  of  butters  or  margarines,  collected  under  the  Food 
and   Dnig  Acts,  as  a  sufficiently  valuable  indication  of  the  genuine   or 
soapicious  character  of  a  sample  of  fat  may  be  obtained  by  the  use  of  the 
Valenta  or  the  Zeiss  butvro-refractometer  tests.    Amin  the  determination 
by  weight   of  the  moisture  in  a  sample   of  butter  or  margarine  is   not 
absolutely  necessary ;  as  a  valuable  though  somewhat  rough  indication  of 
the  amount  is  furnished  by  a  volumetric  calculation  of  the  fat     In  view 
ef  the  number  of  samples  collected  under  the  Food  and  Drug  Acts  in 
large  towns,  and  the  pressure  of  other  work  in  municipal  laboratories,  it 
would  be  well  if  some  rapid  methods  for  dealing  with  the  large  numbers 
of  this  class  of  substance,  similar  to  those  methods  in  use  in  milk  analysis, 
conid  be  adopted.     I  have,  during  the  past  three  years,  found  the  follow- 
ing process  the  most  rapid  for  differentiating  the  normal  samples  of  this 
class  fix)m  the  suspicious,  abnormal,  or  adulterated  samples,  and  I  there- 
fore submit  it  for  consideration.     A  series  of  samples  are  taken  iu  order, 
each  being  introduced  into  a  numbered  Ncssler  jar,  accurately  graduated 
in  cc.'s  up  to  50  cc,  and  not  merely  marked  at  the  50  cc.  mark.     The 
batter  or  margarine  is  introduced  in  sufficient  quantity  to  nearly  rise  to 
the  50  cc.  mark  when  melted  out  in  the  water  oven  ;    when  the  jars  have 
been  in  the  oven  for  about  fifteen  minutes,  they  are  transferred  to  the  cup 
of  an  ordinary  Lefman  Beam  centrifugator,  and  centrifugated  for  two 
minutes.     This  causes  a  complete  separation  of  the  fat  from  the  curd  salt 
mnd  water,  the  total  volume  of  fat  can  be  accurately  read,  but  the  line  of 
demarcation  between  the  fat  and  curd,  floating  in  the  water,  is  not  so 
clear,  and  the  reading  is  here  somewhat  rough.    The  volumetric  percentage 
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of  fat  is  then  determined  from  these  two  readings.     After  making  these 
readings,  the  fat  is  immediately  poured  into  a  dry  filter,  carefully  avoiding 
the  transference  of  any  curd  or  moisture.     The  filtration  of  the  warm  fat 
is  very  rapid  after  centrifugation,  and  I  find  that  margarine,  which  if 
merely  melted  out  in  a  beaker  and  then  transferred  to  a  filter,  took  over 
an  hour  to  filter,  now  filters  through  in  a  few  minutes,  so  that  a  convenient 
amount  of  clear  fat  is  rapidly  obtained,  besides  the  transference  of  any 
of  the  curd  or  moisture  to  the  filter  being  entirely  avoided.     Three  cc  of 
clear  fat  are  mixed  with  3  cc.  of  glacial  acetic  acid,  and  warmed  until 
solution  is   obtained ;    a  thermometer   is    introduced    into    the  mixture, 
and  the  temperature  at  which  turbidity  appears  is  noted,  the  acetic  acid 
being  previously  tested  against  genuine  butter-fat,  and  the  Valenta  figure  for 
that  particular  acid  and  genuine  fat  obtained.     I  have  found  this  to  vary 
for  good  glacial  acetic  acid  between  35°C  and  45°C.     If  a  sample  of 
butter  gives  a  figure  as  low  as  30°C  or  as  high  as  50°C  it  is  necessary  to 
take  a  butyro-refractometric  observation,  but  if  it  falls  within  the  nar- 
rower limits  the  sample  may  be  passed  as  genuine;  in  case  this  is  felt 
to  be  not  conclusive,  a  butyro-refractometric  observation  with  the  fixed 
butter-scale  may  be  made  with  every  sample  with  very  little  more  trouble, 
and  with  the  expenditure  of  very  little  time.     The  two  important  points  in 
the  composition  of  butter  and  margarine  which  engage  the  attention  of 
the  analyst  are  thus  rapidly  arrived  at,  the  fat  is  passed  as  genuine  if  it 
gives  a  Valenta  figure  of  35-45,  and  the  moisture  is  regarded  as  not 
exceeding  16  per  cent,  if  the  volumetric  estimation  of  the  fat  is  not  less 
than  83-84  per  cent.     I  have  in  a  large  number  of  cases  in  which  this 
volumetric  percentage  of  fat  has  been  present  determined  the  amount  of 
moisture  by  weight,  and  in  the  large  majority  of  cases  I  have  found  about 
two    per   cent,   less    moisture    by    weight    than    the    difference    figure 
(100  —  volumetric  fat  percentage)  only  in  one  or  two  cases  have  I  found 
that  the  figures  are  nearly  identical ;  this  is  probably  due  to  the  variation 
in  the  amount  of  curd  in  the  particular  samples,  which  also  minimises 
the  accuracy  of  the  process  and  prevents  a  satisfactory  deduction  of  the 
weight  percentage  of  the  fat  from  the  rough  volumetric  percentage  and 
the  specific  gravity,   satisfactory   determinations  of  which  I  have   been 
unable  to  obtain  by  this  process ;  yet  the  fact  remains  that  a  satisfactory 
and  useful  deduction  as  to  the  limit  of  moisture  present  can  be  made. 
In  this  way  more  than  a  dozen  samples  may  be  dealt  with  in  one  hoar, 
and  the  remainder  of   the  fat  in  the   abnormal  specimens  used  for  the 
determination  of  other  and  more  important  constants  for  fixing  the  extent 
of  sophistication. 
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DISINFECTANTS    AND    ANTISEPTICS. 

By    O.    C.    M:.     DAVIS,     B.Sc. 


DISINFECTANTS   and  antiseptics  may  be  described   as   substances 
which  prevent  the  spread  of  infectious  diseases. 
At  the  present  time  it  is  generally  recognised  that  such  diseases  are 
propagated  by  bacteria  or  their  spores,  hence  any  substance  which  will 
bring  about  the  destruction  of  these  organisms  will  at  the  same  time  bring 
about  cessation  of  infection. 

Although  bacteria  were  demonstrated  towards  the  end  of  the  seven- 
teenth, it  was  not  till  the  latter  third  of  the  nineteenth  century  that  the 
researches  of  Louis  Pasteur  laid  the  foundations  of  scientific  bacteriology. 
With  scientific  bacteriology  began  the  study  of  scientific  methods  of 
dinnfection. 

One  of  the  oldest  methods  of  disinfecting  premises  is  by  means  of 
sulphur  dioxide,  either  obtained  by  burning  sulphur  where  required, 
or  more  conveniently  at  the  present  day  from  the  liquefied  gas,  which  is 
produced  on  a  commercial  scale  for  this  purpose. 

Chloride  of  lime  or,  more  correctly,  chlorinated  lime,  is  too  well  known 
to  need  lengthy  comment,  its  activity  depending  on  its  power  of  liberating 
nascent  oxygen  in  contact  with  moisture.  An  objection  to  its  use  is  its 
somewhat  unpleasant  smell. 

Another  very  common  disinfectant,  which  owes  its  properties  to  its 
power  of  liberating  oxygen,  is  potassium  permanganate.  Sodium  per- 
manganate also  possesses  similar  properties,  and  the  germicidal  power  of 
the  calcium  compound  is  stated  to  be  far  superior  to  either  of  these. 

Quite  recently  there  have  been  placed  on  the  market  certain  metallic 
peroxides  under  the  names  of  '*  hopogan  "  and  "  ectogan,"  which  are  capable 
of  yielding  nascent  oxygen  in  contact  with  organic  matter,  hence  posses- 
sing properties  similar  to  those  of  salts  of  permanganic  acid. 

More  powerful  in  its  action  as  a  germicide  is  corrosive  sublimate,  or 
perchloride  of  mercury,  which  has  long  been  used  for  preparing  solutions 
to  sterilise  the  hands  of  nurses  and  surgeons  and  also  their  instruments. 
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Owing  to  its  extremely  poisonous  properties,  coupled  with  the  absence  of 
any  smell  or  colour,  its  use  is  naturally  somewhat  restricted  for  general 
purposes.     To  minimise  the  risk  of  danger  which  may  occur  in  using  it, 
some  makers  have  for  a  considerable  period  supplied  it  in  the  form  oi 
"  soloids,"  which  are  coloured  blue  by  an  innocuous  substance.     Corrosive 
sublimate  is  also  used  very  largely  in  preparing  cotton  wool  for  use  as  a 
surgical  dressing,  and  in  this  case  the  wool  is  generally  coloured  blue  for 
reasons  mentioned  above. 

A  somewhat  similar  substance  is  mercuric  potassium  iodide,  which  is 
used  by  many  medical  men  in  preference  to  the  perchloride  of  mercury. 
Boracic  acid  is  very  largely  used  in  the  same  way  as  the  preceding  sub- 
stances. It  possesses  the  advantage  of  being  practically  non-toxic,  but 
its  germicidal  powers  are  very  inferior. 

Coal  tar  has  proved  a  very  fertile  source  of  organic  compounds  of  all 
descriptions,  and  in  1834  Runge  isolated  from  it  a  body  which  he  called 
carbon-oil  acid,  or  carbolic  acid.  This  was,  subsequently,  purified  by 
Laurent,  and  soon  became  known  as  phenol.  Perhaps  no  other  preparation 
has  attained  such  popularity  as  this  for  both  general  and  special  use. 

Closely  related  to  phenol  in  chemical  and  physiological  properties  are 
the  three  isomeric  methyl-phenols  or  cresols.  They  also  occur  in  coal  tar, 
and  whilst  still  being  powerful  bacterides  are  less  toxic  than  phenol.  Of 
the  three,  the  meta-compound  possesses  the  greatest  germ-killing  proper- 
ties, and  least  toxicity  to  liuman  beings. 

Napthalene,  another  coal  tar  product,  is  also  produced  on  a  very  large 
scale,  and  used  for  its  disinfectant  power.  Many  more  or  less  crude 
preparations  from  coal  tar  are  put  up  as  proprietary  articles,  and  their 
activity  generally  depends  upon  the  presence  of  phenol  and  its  homologuef. 
Just  as  coal  tar  is  obtained  by  the  destructive  distillation  of  coal,  so 
when  wood  is  subjected  to  similar  treatment,  many  valuable  products 
are  obtained.  Amongst  these  is  wood  tar,  a  complex  substance,  serving 
as  a  source  for  the  production  of  phenol,  cresol,  etc.  Besides  wood  tar, 
one  other  product  of  the  distillation  of  wood  may  be  mentioned,  namely» 
wood  spirit,  wood  naphtha,  or  more  correctly,  methyl-alcohol. 

From  methyl-alcohol  is  prepared,  by  careful  oxidation,  one  of  the  most 
potent   of    modern    gennecides,    formaldehyde,    which    is    manufactured 
largely  in    Germany,   and   generally  supplied   to   the  public  under  the 
name  of  "Formalin,**  which  is  a  40  per  cent,  solution  of  formaldehyde 
Not  only  is  this  substance  used  as  a  general  disinfectant  but  so  great  is  its 
reputation  that  lamps  have  been  made  which  produce  it  on  the  small  scal^ 
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by  oxidation  of  methyl-alcohol  in  presence  of  platinum  gauze,  and  such 
lamps  may  be  used  for  the  purification  of  rooms  which  have  been  inhabited 
by  sick  persons. 

During  the  last  few  years  vast  numbers  of  synthetic  preparations  have 
been  placed  on  the  market  for  medicinal  and  other  purposes,  and  it  is 
specially  interesting  to  notice  that  a  large  proportion  of  these  are  used 
•8  germicides,  either  as  general  disinfectants  or  for  sterilizing  surgical 
instruments  and  dressings.  In  many  cases  even  the  substance  may  be 
administered  internally,  and  act  as  an  intestinal  disinfectant.  In  looking 
through  such  a  list  of  synthetic  compounds  in  a  recent  publication,  no 
less  than  100  preparations  with  germicidal  properties  were  noticed. 
Amongst  them  may  be  mentioned  compounds  containing  the  halogens, 
silver,  mercury,  phenol  and  its  derivations,  formaldehyde  compounds,  and 
also  organic  peroxides. 

The  best  known  halogen  compound  used  as  a  bactericide  is  iodoform, 
the  iodine  analogue  of  chloroform,  which  was  first  prepared  by  SeruUas  in 
1832,  but  not  manufactured  largely  till  many  years  later.  One  objection 
to  its  use  as  an  antiseptic  is  its  powerful  smell,  and  this  has  led  to  the 
introduction  of  many  substitutes,  an  example  of  these  being  xeroform, 
which  is  the  bismuth  compound  of  Tri-brom-phenol ;  also  loretin, 
losophan  (Tri-iodo-meta-cresol),  and  sozoiodol  (Di-iodo-phenol-sulphonic 
add)  itrol,  largin,  lysargin  and  nargol  are  silver-containing  compounds, 
whilst  hermophenyl  and  hydrargyol  contain  mercury.  Derivatives  of 
phenol  are  very  numerous,  the  tri-chlor  substitution  product  being  stated 
to  possess  twenty-five  times  the  germicidal  power  of  carbolic  acid.  One 
very  interesting  compound  is  largely  used  as  an  intestinal  disinfectant, 
namely  salol,  or  phenyl  salicylate.  It  passes  through  the  stomach  un- 
altered, but  is  hydrolysed  in  the  duodenum,  phenol  and  salicylic  acid 
being  liberated.  Alphol  and  betol  are  analogous  compounds  derived 
respectively  from  alpha  and  beta-napthol  and  salicylic  acid. 

Compounds  breaking  down  and  liberating  formaldehyde  are  beginning 
to  midtiply ;  the  simplest  being  paraform,  which  gives  rise  to  the  aldehyde 
when  heated  to  100°,  and  may  thus  be  used  with  a  spirit  lamp  for  dis- 
infecting apartments.  Other  products  capable  of  yielding  formaldehyde 
are  almatein,  dextroform,  empyrof orm,  geoform,  and  glutol. 

As  previously  mentioned  the  organic  peroxides  are  coming  into  use 
nnder  proprietary  names  as  germicides.     Alphozone,  for  example,  chem- 
ically known    as    disuccinyl  peroxide,  is   non-toxic   and   inodorous,    and 
1  in  5,000  aqueous  solution  is  claimed  to  be  fatal  to  typhoid  bacilli. 
VOL.  ixvn.    NO.  10.  pp 
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Benzoyl  peroxide  is  also  a  powerful  antiseptic,  used  in  medical  practice. 
Perhaps  a  better  production  is  acetozone,  or  benzoyl  acetyl  peroxide 
The  activity  of  these  bodies  depends  on  the  liberation  of  nascent  oxygen 
in  contact  with  the  tissues,  the  last  two  preparations  also  giving  rise  to 
benzoic  acid,  itself  a  germicide. 

Several  causes  have  brought  about  this  flooding  of  the  market  with 
these  synthetic  compounds.     During  the  past  ten  years  the  progress  of 
organic    chemistry   has    made   very   great   strides.      Perhaps   the   most 
interesting  of   all  is   the  increasing  study  of   the  relation  of   chemical 
constitution  to  physiological  activity.     It  has  been  definitely  proved  ihskX 
the    introduction    of    certain    elements   or   radicles   into  the   molecules 
of  an  organic  compound  will  often  bring  about  a  very  profound  chanf^, 
possibly  in  toxicity,  germicidal  power  or  solubility.     An  instance  mexa.- 
tioned  above  is  the  introduction  of  three  atoms  of  chlorine  into  the  pheaol 
molecule.     The  resulting  tri-chlor- phenol,  as  stated,  is  a  more  powerfixl 
germicide  than  phenol.     The  increased  activity  thus  brought  about    is 
XI  just  and  proper  cause  for  the  introduction  of  similar  compounds. 

Equally  important  and  necessary  is  the  production  of  innocuous  sub- 
stances with  well  marked  germicidal  properties,  it  being  highly  important 
that  many  antiseptics  used  in  medical  practice  should  be  harmless. 

Another  potent  stimulus  to  the  multiplication  of  synthetic  compounds, 
especially  proprietary  articles,  is  trade  competition. 

Provided  the  articles  produced  fulfil  all  that  the  makers  claim  for 
them  this  also  is  a  just  stimulus,  but  it  is  feared  that  in  many  cases 
activity  is  sacrificed  to  profit. 

It  may  not  be  out  of  place  to  say  a  few  words  about  preservatives^ 
which  are  to  all  intents  identical  with  disinfectants  and  antiseptics  io 
their  action,  preventing  the  development  of  bacteria  in  food  and  food 
products.  It  is  generally  considered  that  their  use  in  foods  should  be 
either  condemned  or  rigidly  restricted. 

Formalin,  which  was  spoken  of  as  a  disinfectant,  is  also  used  as  ^^ 
preservative,  especially  for  milk,  as  are  borax,  boracic  acid,  and  salicylic 
acid. 

With  regard  to  disinfectants  and  antiseptics,  there  is  one  point  tX3 
which  supreme  importance  attaches.  In  pharmacy  it  is  now  recognis"^^ 
beyond  dispute  that  the  quality  aud  activity  of  certain  medicinal  prodac 
cannot  be  accurately  determined  by  chemical  methods,  however  care: 
the  analyses.  In  such  cases  the  therapeutic  activity  should  be  det>^^ 
mined  by  physiological  standardisation,  and  this  method  is  gaining  {2LT^^^ 
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as  time  goes  on.  So  with  disinfectants :  a  chemical  analysis  may  reveal 
the  presence  or  absence  of  certain  bodies,  and  the  results  of  quantita- 
tive examination  may  be  of  the  utmost  importance.  But,  especially  in 
the  case  of  newly-invented  products,  their  activity  should  be  judged  by 
observing  their  action  on  bacteria.  For  this  purpose  phenol  is  used 
generally  as  a  standard,  and  the  germicidal  powers  of  other  disinfectants 
are  denoted  in  terms  of  the  activity  of  this  body. 

In  conclusion,  it  may  be  asked  why  disinfectants  bring  about  the  death 
of  bacteria  with  varying  degrees  of  rapidity  and  in  varying  concentrations. 
The  problem  all  centres  on  the  dififerences  between  dead  and  living  proto- 
plasm, and  till  this  problem  is  solved  all  explanations  of  physiological 
actiWty  must  of  necessity  be  vague  and  unsatisfactory. 
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THE    MANUPACTUEE    OF    SOLE 
LEATHEE     FEOM     THE     HYGIENIC 

POINT    OF    VIEW. 

By    P.    F.    8PARKE    EV^VNS. 


I  PURPOSE  to  commence  by  giving  you  a  shoii;  sketch  of  tlie  ma 
facture  of  sole  leather,  so  that  we  may  be  able  to  appreciate 
manner  in  which  this  affects  hygiene. 

Many  people  think  that  tanning  is  akin  to  farming,  believing  that  i 
has  only  to  wait  while  hides  tan  and  com  grows ;  but  I  can  assure  ; 
it  is  not  so  simple  a  matter. 

Bristol  has  long  been  noted  for  its  thick  sole  leather,  and  the  te 
"  Bristol  butts  "  is  well  known  in  the  trade.  These  were  f ormerlv  nu 
from  hides  imported  in  large  quantities  from  South  America ;  where, 
within  the  last  fifteen  years,  before  the  advent  of  such  commodities 
Lemco,  Oxo,  Bovril,  &c.,  the  animals  were  principally  bred  for  the  sake 
their  hides,  which  became  very  thick,  owing  to  the  cattle  living  practica 
in  a  wild  state. 

Now,  with  the  importation  into  South  America  of  English  bulls 
breeding  purposes,  the  hide  is  much  larger  and  thinner ;  and  at  the  sa 
time  the  demand  for  the  very  heavy  leather  of  twenty  years  ago 
diminished  to  a  very  marked  extent,  owing  to  cycles,  motors,  electric  8 
other  trams,  in  short  to  the  decreased  amount  of  walking  done  by  peopl 

Bristol  tanners,  in  common  with  their  confreres  throughout  i 
country,  have  therefore  turned  their  attention  to  lighter  hides,  notal 
those  from  English  and  Continental  markets. 

The  method  of  turning  hides  into  leather  may  be  classed  under  th 
heads,  each  of  which  is  a  process  in  itself. 

First  the  preparation  of  the  hides  to  take  the  tan. 

Second  tanning,  or  converting  the  hide-substance  into  leather. 

Third  finishing,  or  preparing  the  leather  for  market. 

Taking  these  in  order,  we  come  first  to  the  lime  yard.  This  part 
the  process  includes  the  reception,  cleansing,  liming,  unhairing,  fleslii 
classifying  and  deliming  of  the  goods. 
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The  hides  are  placed  in  several  changes  of  water,  for  from  six 
o  forty-eight  hours.  This  removes  any  dirt,  blood,  &c.,  and  prepares 
he  hides  for  the  liming  process  (which  is  the  most  general  one)  and 
onsists  in  treating  them  with  ordinary  lime  dissolved  in  water.  This 
ointion  causes  a  swelling  to  take  place,  and  facilitates  the  removal  of 
fie  hair.  The  hides  remain  in  a  series  of  three  or  four  solutions  for  a 
>tal  time  of  from  ten  to  fourteen  days.  They  are  then  ready  to  be 
nhaired.  This  was  formerly  done  with  a  blunt  knife,  but  in  most 
arcis  machines  are  now  used.  After  unhairing,  they  are  put  into 
lean  water,  and  the  flesh  is  then  removed  by  a  sharp  knife  or  machine, 
reat  care  being  required  to  prevent  damage.  They  are  then  trimmed 
ito  various  forms,  sorted  and  again  put  into  water.  This  washing  is 
ery  important,  for  as  much  as  possible  of  the  lime  must  be  removed 
before  tanning,  since  excess  of  this  substance,  in  combination  with  the 
an,  produces  a  bad  colour  when  finished. 

Secondly,  tanning. — This   part   of   the   process   has   undergone   many 
changes  in  the  past  twenty  years. 

Until  then,  eighteen  to  twenty-four  months  to  leave  the  hide  in  tan  was 
not  at  all  an  uncommon  time,  the  chief  agent  employed  being  oak-bark. 
But  at  the  present  time  tanning  takes  from  four  to  eight  months,  although 
it  is  claimed  by  a  certain  patented  process,  that  it  can  be  done  even  in  two 
days.  In  reality,  the  quicker  the  time  the  less  valuable  the  leather;  very 
few  of  the  modern  leathers  comparing  favourably  with  the  oak-bark  long- 
process  tannage  of  fifty  years  ago.  The  shortening  of  this  process  is 
achieved  by  machinery  and  by  the  use  of  imported  concentrated  tanning 
naaterials.  Prior  to  twenty  years  ago  nearly  all  materials  came  in  bulk, 
but  now  by  far  the  largest  amount  is  shipped  to  this  country  in  the  form 
of  extracts,  which  contain  from  25  to  60  per  cent,  of  tan,  whereas  the 
Wk  materials,  from  which  they  are  made,  contain  only  4  to  35  per  cent. 
The  chief  materials  used  in  tanning  are  : — 

Oak  hark,  obtained  from  Great  Britain  and  Belgium.  It  contains 
from  6  to  10  per  cent,  tan,  and  produces  firm  leather  with  a  yellow-red 
tinge. 

Mimosa,  from  Australia  and  Natal.  The  bark  of  the  Wattle  tree 
(acacia)  contains  30  to  40  per  cent,  tan,  is  quick  in  action,  and  produces 
a  light  weighing,  somewhat  pink  leather: 

Valonia,  from  Smyrna  and  Greece.  The  fruit  of  the  Quercus 
-Jlgilops,  or  Turkish  oak,  contains  30  to  40  per  cent,  tan,  is  slow  in  action, 
find  produces  hard,  grey  leather. 

Myrabolnmep,  from  India.      The  fruit  of  a  tree,  contains  30  to  40  per 
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cent,  tan  of  a  very  penetrating  kind,  and  produces  soft,  light-weighing 
leather,  rather  yellow. 

Sumac,  from  Sicily,  a  preparation  from  the  leaves  of  a  tree,  contains 
20  to  30  per  cent,  tan,  producing  soft,  light-weighing  leather  with  a  light 
colour. 

Quebracho,  from  South  America.  Is  an  extract  from  the  wood  of 
the  Quebracho  tree,  contains  50  to  70  per  cent,  tan,  which  is  very  quick 
in  action,  and  produces  a  light-weighing,  pink  leather. 

Gambier,  from  the  Straits  Settlements.  An  extract  from  the  leaves 
and  twigs  of  the  Gambier  shrub,  contains  30  to  40  per  cent,  tan,  is  very 
quick  in  its  action,  and  is  used  principally  in  the  earlier  stages  of  the 
process. 

Mangrove,  from  Borneo.     An  extract  from  the  Mangrove  tree,  con^ 
tains  50  to  60  per  cent,  tan,  gives  softness  to  the  leather,  which  is  red. 

Oak  wood  extract,  from  Hungary,  obtained  from  the  wood  of  the  Sla-^^^ 
vonian  Oak  tree,  contains  24  to  28  per  cent,  tan,  gives  weight  and  firmness^ 
to  the  leather,  which  is  yellow-brown. 

Chesnut  extract,  from  France,  Spain  and  Corsica,  obtained  from  the  ^ 
wood  of  the  Chesnut  tree,  contains  28  to  33  per  cent,  tan,  gives  weight  and 
firmness,  with  a  lighter  colour  than  that  obtained  by  Oakwood  extract. 

The  skill  of  the  tanner  is  shown  in  blending  the  different  materials  in 
such  proportions  as  to  produce  the  desired  result. 

The  tanning  process  is  divided  into  three  stages,  "  poles,"  "  handlers," 
and  "  layers." 

One  of  the  first  aims  of  a  tanner  is  to  get  a  good  colour,  and  as  much 
weight  in  his  leather  as  is  possible  by  legitimate  means.  This  is  done  by 
allowing  the  tanning  agents  to  combine  with  the  hides,  which  are,  first  of 
all,  suspended  on  poles  in  weak  liquors,  for  the  double  purpose  of  taking 
out  any  lime  left  in  from  the  preliminary  stages  in  the  lime  yard,  and  of 
swelling  and  colouring  the  hide. 

Time  on  poles,  eight  to  twenty  days.  Series  of  pits  used.  They 
are  then  removed  from  the  poles,  and  undergo  the  second  stage  of  the 
process,  termed  "  handlers,"  in  which  they  are  constantly  shifted.  Time, 
four  to  eight  weeks.     Series  of  pits  of  increasing  strengths. 

The  third  stage,  termed  *'  layers,"  explains  itself,  and  consists  in  laying^ 
the  hides  away  in  pits  with  a  certain  quantity  of  material  between  each- 
After  this  they  are  scoured  by  machine,  in  order  to  take  out  the  crease^= 
and  to  clean  the  grain.  Some  tanners  then  further  treat  their  hides  with^ 
a  bleaching  extract  in  order  to  brighten  the  colour,  although  this  i^ 
detrimental  to  the  leather,  0T\dng  to  the  acid  action  of  the  bi-sulphite^ 
which  most  bleaching  extracts  contain. 
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The  third  process  is  that  of  finishing.  This  is  really  putting  a  face  on, 
and  rolling  the  leather,  so  as  to  make  it  still  more  water  resistant,  and  to 
turn  it  out  as  a  finished  article  with  a  pleasing  appearance  ready  for  the 
boot  manufacturer.     Time  required,  fourteen  to  twenty-one  days. 

Now  that  we  have  considered  the  legitimate  manufacture  of  leather, 
"we  come  to  the  second  half  of  our  subject,  adulteration. 

This  is  done  for  two  reasons,  to  brighten  the  colour  and  to  add  weight, 
m  order  to  be  able  to  sell  at  a  low  price  or  to  get  an  increased  profit. 
The  chief  offenders  in  this  way  are,  I  am  glad  to  say,  not  British,  but 
American  and  continental  tanners,  and  to  some  extent  our  Australian 
csonsins,  who  have  been  in  the  habit  of  using  chloride  of  barium  for  this 
jpurpose.  Recent  advices  from  Australia  indicate,  however,  that  the 
^Sovemment  are  bringing  pressure  to  stop  this  practice. 

It  is  hardly  necessary  to  mention  that  the  chief  object  of  tanning  is 

"•»  make  leather  resistant  to  water  for  as  long  a  time  as  possible.     This 

^»n  be  done  by  the  use  of  proper  tanning  materials  for  a  necessary  time, 

^ind  the  better  a  leather  is  tanned  and  finished  (whereby  the  cells  of  the 

liide  are  filled  with  tanning  matter)  the  longer  it  resists  water. 

The  object  of  some  American  tanners  seems  to  be  to  carry  out  this 
process  as  cheaply  as  possible,  with  an  unreasonable  minimum  of  tanning 
"Mnaterial,  and  in  too  short  a  time.      They  are  then  confronted  with   a 
light-weighing  leather.     To  remedy  this,  and  also  for  the  sake  of  extra 
profit,  they  have  recourse  to  filling  their  leather  with  weighting  materials. 
-Among  these  are  glucose,  Epsom  salts,  and  barium.     Now  these  adulte- 
rants, not  being  tanning  materials,   will  not  combine  with  the  leather 
at  all.     They  are  simply  deposited  in  or  on  the  fibres  only  so  long  as  no 
^ater  is  applied,  but  directly  water  is  applied  the  adulterant  dissolves, 
^^hes  out,  and  leaves  a  poorly-tanned,  very  porous,  non-water-resisting 
leather ;  hence,  as  can  be  easily  understood,  the  wearer  of  such  leather  is 
subject  to  damp  feet  with  its  attendant  ailments. 

The  adulteration  of  American  leather  is  of  somewhat  recent  growth, 
*nd  it  seems  clear  that  a  good  portion  of  the  blame  must  rest  on  the 
"ritish  public,  whose  one  idea  seems  to  be  cheapness.  Until  within  the 
last  ten  years  or  so,  the  American  tanner  has  been  able  to  meet  this 
demand  for  very  cheap  leather  by  the  use  of  the  hemlock  tree  bark, 
Whole  forests  have  been  cut  down,  and  as  these  trees  take  many  years  to 
g*t>w,  the  supply  is  naturally  restricted,  especially  as  replanting  has  not 
o^eu  resorted  to  to  an  adequate  extent.  The  result  is  that  the  tanners 
have  been  obliged  to  go  farther  afield  for  their  material,  their  railway 
^nriage  is  dearer,  and  they  have  been  forced  to  use  other  and  more 
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expensive  substances;  and  having  still  to  procure  a  low-priced  leather, 
iliey  have  consequently  had  recourse  to  the  use  of  non-tanning  but  weight- 
^ving  adulterants. 

There  are  various  ways  of  adulterating  leather  after  the  tanning 
•rocess  is  finished.  One  consists  of  placing  it  in  a  revolving  drum  con- 
aining  a  warm  glucose  solution.  Another  is  to  make  a  syrup  and  paste 
b  upon  the  flesh  side  of  the  hide. 

To  the  uninitiated,  glucose  in  leather  is  somewhat  difficult  to  detect, 
specially  in  dry  weather,  but  on  exposure  to  damp  it  soon  manifests 
tself,  if  any  considerable  quantity  is  present.  The  leather  then  at  once 
)egin8  to  feel  sticky,  owing  to  the  glutinous  matter  oozing  out.  Cases 
lave  been  known  where  bales  of  American  splits,  or  upper  leather,  could 
lot  be  unrolled,  the  skins  being  stuck  together.  One  leather  merchant 
Bown  to  the  writer,  suspecting  that  a  shipment  from  America  was  not 
uite  right,  decided  before  sending  out  the  consignment,  to  have  some  of 
:  made  up  into  boots,  and  at  the  present  time  a  pair  of  these  is  hanging 
I  his  office ;  and  is,  as  he  says,  the  best  weather-prophet  he  has  ever  had, 
sure  signal  of  approaching  rain  being  the  exudation  of  moisture,  owing 
'  the  glucose  present  coming  out  in  solution. 

Speaking  from  personal  knowledge,  only  the  other  day  we  had  a  sample 
sole-leather  sent  to  us  from  New  Zealand,  to  match.  It  was  certainly 
beautiful  colour,  but,  on  the  application  of  the  water  test,  it  was  found 
at  ten  minutes  after  water  poured  through.  Now  the  usual  time  for 
good  leather  to  resist  water  is  from  two  to  four  days,  and  I  have  seen 
mples  showing  no  dampness  even  after  twenty-one  days. 

This  New  Zealand  sample,  after  being  treated  with  water,  was  allowed 
stand  for  two  days,  when  a  white  deposit,  like  mildew,  was  noted  on  the 
ttom  side.  This  was  found  to  consist  of  crystalline  sodium  sulphate, 
eedless  to  say,  we  did  not  match  the  leather  in  this  respect. 

The  question  of  adulteration  had  recently  been  greatly  exercising  the 
inds  of  the  best  English  tanners,  and  realising  the  great  importance  of 
e  question,  not  only  to  tanners,  but  to  society  at  large,  some  of  the 
•istol  and  northern  tanners  combined  to  conduct  an  investigation,  in 
der  to  ascertain  to  what  extent  American  leather  was  adulterated. 

In  summarising  the  outcome  of  this,  I  wish  to  acknowledge  my 
debtedness  to  the  '*  Year  Book  of  the  Manchester  and  Liverpool  Tanners' 
deration,"  whence  the  figures  put  before  you  have  been  gleaned. 

To  fairly  represent  the  general  run  of  imports  from  America,  eighteen 
mples  of  leather  were  procured  from  various  sources.  These  were  taken, 
>t  because  they  were  suspected  of  being  adulterated,  but  simply  to  get  a 
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fair  average   representation.     They  were   sent  to   two  of  the  foremost 
analytical  chemists  of  the  leather  trade,  Dr.  J.  Gordon  Parker,  of  Londoii, 
and  Dr.  Turnbull,  of  Liverpool,  whose  dictum  cannot  be  questioned^  and 
who  did  not    know    their  origin.      Their    report  was  even  worse  than 
anyone  expected  would  be  the  case;   the  Table  on  page  572  will  shov 
you  plainly  the  tremendous  extent  to   which   these  leathers  were  adul- 
terated,  and    these   samples   were   representative,    and    not  selected  as 
being  specially  suspected.     The  chemists  made  every  allowance  for  the 
natural  amount  of  sugary  matter  which  is  present  to  a  small  and  varying 
extent  in  all  tanning  agents,  and  for  slight  moisture,  which  is  inseparable 
from  such  materials,  and  their  analysis  may  be  taken  as  showing  absolutely 
the  added  adidterant  matter  and  moisture. 

I  will  not  go  step  by  step  through  the  whole  case,  but  will  generalise 
the  results,  and  show  to  what  a  great  extent  adulteration  has  taken  place, 
and  what  a  loss  to  the  user  this  means.  One  sample  was  so  exceptionallj' 
bad  that  we  will  exclude  it,  so  as  to  be  just  to  the  remaining  seventeen. 

In  these  we  find  an  average  of  7  per  cent,  added  glucose  and  2 
per  cent.  Epsom  salts.  On  this  average,  and  on  the  basis  of  leather  im- 
ported from  the  United  States  for  the  year  ending  June  30th,  1905,  a 
total  of  24,090,449  lbs.,  at  an  average  cost  of  9*3  pence  per  lb.,  this  9  per 
cent,  of  useless,  and  even  deleterious  adulterant  cost  the  British 
public  £84,015  8s.  fid. 

The  weight  of  the  glucose  would  be  753  tons,  which,  at  £11  10s.  Od- 
per  ton,  gives  £8,659.  The  Epsom  salts  would  weigh  215  tons,  and  this, 
at  £3  5s.  Od.  per  ton,  gives  £698.  In  fact,  we  paid  £84,000  for  what  cost 
£9,000.  Another  point  to  be  noted  is  that  glucose  is  subject  to  a  duty 
here  of  2s.  9d.  per  cwt.  and  being  smuggled  in  as  leather,  duty  free,  the 
753  tons  defrauded  our  treasury  of  £2,000  duty. 

Now,  finally,  let  me  again  emphasise  that  leather  adulterated  with 
glucose  and  Epsom  salts  cannot  afford  the  protection  against  water  as 
can  leather  which  is  free  from  these  materials.  Still,  if  anyone  likes  damp 
feet,  let  him  be  shod  with  sugar  and  salt ;  but  the  British  public  would 
find  it  more  profitable  to  buy  their  glucose  as  glucose  at  about  l^d.  per  lb., 
and  not  as  leather,  costing  between  Is.  2d.  and  Is.  6d.  per  lb. 
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CONGRESS  AT  BRISTOL. 


CONFERENCE  OF  MUNICIPAL  REPRESENTATIVES. 

ADDEESS 

By    COUNCILLOR;    COLSTON    WINTLE, 

Chair  man  ^  Health  Committee  City  of  Bristol. 

President  of  the  Conference. 


IT  affords  me  infinite  pleasure  to  very  heartily  welcome  you,  the  repre- 
sentatives of  various  municipal  bodies,  to  this  ancient  and  historical 
city  of  Bristol.  We,  as  citizens,  are  proud  of  its  antiquity  and  its  historical 
Msociations,  yet  its  very  antiquity  has  rendered  it  a  difficult  and  expensive 
Work  to  bring  the  city  up  to  modern  requirements.  Whether  or  not 
we  have  been  successful  in  this  I  must  leave  our  visitors  to  judge,  but 
I  think  we  shall  all  agree  that  an  improvement  has  been  made  since  the 
following  verse  from  the  old  topical  song  of  "  The  Golden  days  of  good 
Queen  Bess  "  was  written  : — 

"  Then  our  streets  were  unpav'd  and  our  houses  were  all  thatched,  Sir, 
Our  windows  were  all  laticed  and  our  doors  were  only  latch'd,  Sir, 
Yet  so  few  were  the  folks  who  would  plunder  or  would  rob,  JSir, 
That  the  hangman  was  starving  for  want  of  a  job,  Sir." 

Let  us  hope  that  we  have  maintained  the  good  character  vouched  for 
^^  the  last  two  lines.  1  might  mention  that  the  records  show  that  Bristol 
existed  before  the  year  1051,  the  first  Charter  being  given  by  King  John, 
when  Earl  Moreton,  about  the  year  1185;  and  by  the  Charter  of  1373 
Bristol  was  made  a  County  of  itself,  and  jurisdiction  was  given  to  it  over 
the  Severn  as  far  as  the  Holms.  It  was,  however,  in  1216  when  Henry 
'IL,  upon  the  death  of  John,  came  to  Bristol  as  to  a  safe  place,  that 
^^  permitted  the  town  to  choose  a  Mayor  after  the  manner  of  London, 
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and  with  him  were  chosen  two  grave,  sad,  and  worshipful  men  who  wc 
called  prepositors,  there  being  neither  Sheriflf  nor  BailiflF." 

By  the  enterprise  of  the  Mayor  and  Corporation  in  1247  the  prese 
Quay  was  formed  (at  the  then  large  expense  of  £5,000)  by  cutting  throu 
the  marsh  at  the  east  end  of  St.  Augustine's  Church,  thus  opening 
communication  with  the  Avon.  At  the  same  time  the  first  bridge  "^ 
thrown  across  the  river,  and  RedcliflF,  which  had  been  an  independc 
borough,  was  incorporated  with  Bristol.  So  highly  did  Bristol  rank  as 
Port  in  the  fourteenth  century,  that  at  the  siege  of  Calais  (1347)  Edws 
III.  was  provided  by  her  burghers  with  22  ships  and  608  men,  Lond 
itself  being  required  to  send  more  than  these  numbers  only  by  3  ships  a 
54  men.  This  naval  patriotism  did  not  go  unrewarded,  for  it  gained 
the  town  the  distinguished  Charter  that  made  it  a  County  in  itself  (dal 
8th  August,  1373).  Among  the  privileges  in  this  grant  were  included  1 
return  of  two  representatives  to  Parliament,  and  the  empowering  of  t 
Mayor  and  Sheriff  to  elect  successively  from  time  to  time  forty  "  of  t 
better  and  more  honest  men  of  the  town  as  a  Council  to  rate  and  le 
taxes,"  etc. 

The  office  of  Mayor,  as  far  as  we  have  definite  and  certain  knowledj 
was  first  occupied  in  1216,  and  the  office  of  Sheriff  dates  from  13' 
being  sanctioned  by  the  Charter  of  that  year.  The  office  of  Lord  Maj 
was  created  in  1899.  The  first  mention  of  the  office  of  Alderman  occi 
in  a  by-law  20  Edw.  III.,  which  provides  that  the  Mayor  shall  annua 
summon  before  him  all  the  weavers,  and  that  none  should  be  chos 
Mayor  unless  he  had  been  first  an  Alderman.  This  shows  the  importac 
of  the  wool  trade  as  allied  to  the  powerful  guild  of  weavers.  T 
docks  now  in  the  course  of  construction  show  that  municipal  enterpr 
in  this  city  is  not  only  a  thing  of  the  past,  and  will  we  all  trust  regi 
for  Bristol  the  position  she  held  in  the  fourteenth  century.  To  coi 
to  the  present  time,  I  would  point  out  that  the  mortality  returns  sh 
that  Bristol  takes  a  front  rank  as  a  healthy  city.  It  ocntains  oi 
270  miles  of  streets  and  covers  an  acreage  of  17,000,  with  a  population 
363,000,  making  Bristol  one  of  the  six  principal  cities  in  population,  a 
the  fourth  largest  urban  area  in  England  and  Wales  in  rateable  vali 
Bristol  has  many  natural  advantages,  the  parks  and  open  spaces  providii 
roughly  speaking,  one  acre  to  500  inhabitants.  Yet,  with  all  its  adva 
tages,  I  regret  to  say  that  on  an  average  more  than  one  person  dies  da 
in  Bristol  from  the  "white  man's  scourge,"  consumption.  In  comm 
with  other  large  towns,  Bristol  is  grappling  with  this  large  questi 
most  seriously,  and  I  trust  effectually.     As  is  well  known,  the  infecti 
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of  phthisis  is  conveyed  by  means  of  dried  expectoration  rising  as  dust  in 
the  air.    We  have  already  passed  a  by-law  whereby  a  person  expectorating 
in  8  public  building  incurs  a  penalty.     We  have  initiated  a  voluntary 
\V8tem  of  notification  of  phthisis  which  works  admirably,  and  until  tiie 
Public  Health  Act  of  1875  is  modified,  I  am  against  compulsory  notification, 
for  the  reason  that,  if  carried  to  its  logical  conclusion,  no  one  suffering 
from  phthisis  would  be  allowed  in  the  streets  without  incurring  a  penalty. 
^Ve  have^  further,  on  two  occasions  issued  circulars  to  every  householder 
ill  the  city  pointing  out  the  infectivity  of  this  complaint  and  the  best  way 
in  which  it  may  be  avoided,  and  upon  receipt  of  the  notification,  in  cases 
'where  lack  of  means  justifies   it,    sputum   flasks   and   disinfectants   are 
|:>rovided,  with   instructions  for   the   use   of   the  same,   and   where  per- 
itted,  disinfection  of  rooms  is  carried  out:  this  latter,  1  think,  should 
made  compulsory.     Upon  receipt  of  samples  of  sputum,  the  bacterio- 
logical examination  is  undertaken  by  the  city.      Bristol  has  also  acquired 
'twenty  beds  in  the  Winsley  Sanatorium,  the  length    of  stay  for  each 
]>atient  being  sixteen  weeks ;    and  though  it  cannot  be  hoped  that  in  this 
time  the  majority  of  patients  can  be  completely  cured,  yet,  as  an  educa- 
tional  medium,  its  value   is  very  great.      However,  the  accommodation 
s&fforded  is  not  sufiicient  to  meet  the  needs  of  this  great  city,  and  it  is 
lieartrending  to  refuse  admission  on  account  of  want  of  accommodation. 
Uy  means  of  the  sanatorium  we  hope  for  improvement  in  the  individual 
patients  residing  there,  and  the  education  derived  as  to  how  the  patient 
may  best  continue  on  the  road  towards  recovery,  and  how  he  may  avoid 
infecting  those  amongst  whom  he  moves,  is  a  most  beneficent  work.     I 
look  upon  the  work  of  prevention  as  the  greater  object  and  the  ultima 
thule  of  our  exertions.     One  uneducated  person  suffering  from  phthisis  is 
a  danger  and  a  menace  to  every  citizen.     I  am  not  at  all  sure  that  in 
dealing  with  this  question  provision  should  not  be  made  for  every  class  of 
consumptive  patient.     A  sanatorium  for  cases  in  the  early  stages  will  no 
<loubt  oftentimes  effect  a  cure,  but  the  advanced  cases,  which  offer  a  far 
greater  degree  of  infectivity,  are  at  present  left  outside.     It  is  obvious, 
however,  that  this  system  of  isolation  and  education  will  take  some  years 
to  become  definitely  effective,  but  much  can  be  done  at  the  present  time. 
Although  infection  exists  to  a  great  extent  in  all  large  cities,  by  in- 
<*rea8ing  the  health  and  the  vitality  of  the  inhabitants  we  shall  greatly 
Dunimise  the  chance   of   the   attack  of   the  tubercle  bacillus   becoming 
effective,  and  to  this  end  every  effort  should  be  made  to  increase  the  air 
*pace,  and  to  improve  the  conditions  under  which  people  work  and  live ; 
also  by  rigid  inspection  of  the  food  supply,  we  shall  minimise  the  serious 
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risk  of  lowering  the  health  of  the  people.  In  this  respect  I  would  oi 
mention  meat  and  milk.  We  are  in  Bristol  unfortunately  situated  w: 
regard  to  the  former,  inasmuch  as  there  are  114  slaughter-houses  scattei 
throughout  the  city,  rendering  adequate  inspection  impossible  except 
the  constant  employment  of  a  large  staff  of  inspectors ;  but  I  believe  t 
time  will  come  when  no  meat  will  be  allowed  to  be  sold  unless  passed 
sound  and  certified  as  such  by  the  meat  inspectors. 

The  problem  of  our  milk  supply,  upon  the  purity  of  which  depends  t 
health  (or  lack  of  it)  of  a  large  proportion  of  our  infant  population,  is  o 
of  serious  import.     Milk  being  of  such  an  absorptive  nature,  every  c« 
should  be  taken  against  contamination  at  the  source  of  supply,  in  trans 
and  at  the  point  of  delivery.     I  fear  it  will  be  well-nigh  impossible 
obtain  a  pure  supply  unless  every  corporation  and  council  throughout  t 
kingdom  obtain  such  laws  and  make  such  regulations   as   to  insure 
thorough  inspection  of   the  cows,  and  of  the  manner  of  milking  wi 
sterilisation  and  bottling  of  the  milk  at  the  source  of  supply.     Althoo^ 
in  common  \nth  all  large  towns,  much  has  been  done  here,  yet  mu 
remains  to  be  done,  and  it  is  only  by  constant  and  strenuous  efforts 
the  part  of  the  representatives  of  the  people  that  ultimate  and  full  sacci 
can  be  obtained.      To  increase  the  health  is  to  increase  the  wealth,  t 
prosperity,  and  the  happiness  of  our  fellows,  and  this  is  an  end  for  whi 
it  is  well  worth  striving. 
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MODEEN    CITIES. 

3y    ARTHUR    RICHARD  SON.     M.P. 


ONE  of  the  greatest  social  reformers  of  the  last  century  said :  "  There 
come  moments  in  our  lives  that  summon  all  our  powers,  when  we 
feel  that,  casting  away  illusions,  we  must  decide  and  act  with  our  utmost 
intelligence  and  energy.  So,  in  the  lives  of  peoples  comes  periods  specially 
calling  for  earnestness  and  intelligence.  We  seem  to  have  entered  one  of 
those  periods.  Over  and  over  again  have  nations  and  civilisations  been 
confronted  with  problems  which,  like  the  riddle  of  the  Sphinx,  not  to 
answer  was  to  be  destroyed  :  but  never  have  problems  so  vast  and  intricate 
fceen  presented  as  those  which  at  the  present  moment  cry  aloud  for  our 
attention.  This  is  not  strange.  That  the  closing  years  of  the  last 
century  have  brought  forth  momentous  social  questions,  follows  from  the 
•naterial  and  intellectual  progress  which  has  marked  its  course." 

The  abnormal  growth  of  large  towns  and  cities  presents  us  with  one 

of  these  great  social  problems,  the  proper  housing  of  the  working  classes. 

Probably  the  most  serious  and  potent  factor  in  the  solution  of  this 

problem  is  the  one  we  are  met  to  discuss  to-rlay.     The  modern  city  in  this 

country  has  been  built  up  piecemeal  and   in  patches,  generally  without 

any  regard  for  the  artistic,  with  no  attempt  on  a  large  scale  to  lay  out 

building  blocks  for   residences,  separate   areas   ft)r   manufactories,  wide 

central  spaces  for  schools,  institutes,  theatres,  churches,  etc.     Everything 

in  relation  to  these  matters  has  been  allowed  to  <;row  accordinrr  to  the 

idiosyncrasy  of  the  individual  builder,  without  any  regard  for  the  common 

^ood.     The  result  is  large  slum  areas ;  dwellnig-liouses  side  by  side  with 

industrial    works ;    bona- fide   working   men,  in   order   to    be    near   their 

•employment,  gradually  accommodating  themselves  to  the  tenement  system; 

slW  of  which  heavily  handicap  them  in  the  race  for  bread  and  lower  their 

moral  vitality.     In  addition  to  the  above  drawbacks,  in  consequence  of 
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oar  system  of  rating  and  taxation,  municipal  debts  are  accumulating  at 
such  a  rate  that  they  become  increasingly  heavy.  The  pace  we  are 
travelling  in  this  direction  is  somewhat  alarming. 

Our  municipal  debts  are  increasing  in  such  a  degree  that^  though 
we  are  wiping  off  the  National  Debt  by  over  £10,000,000  per  year,  our 
total  indebtedness  (national  and  municipal)  increases  because  of  expansion 
in  local  expenditure. 

In  passing,  I  would  like  to  add  the  whole  of  this  financial  load  has  to 
be  carried  by  the  workers  (brain  and  hand),  whilst  the  financial  profit 
finds  its  way  into  the  pockets  of  the  landlords,  who  do  not,  as  such, 
contribute  a  penny  through  the  rates. 

The  whole  of  these  social  difficulties  and  moral  evils  have  been,  and 
are,  aggravated  by  that  modern  phenomenon,  the  migration  of  the  viDage 
population  to  the  towns  and  cities.  Seventy  years  ago,  70  per  cent  of 
our  people  lived  in  the  rural  districts,  30  per  cent,  in  the  towns.  To^y 
that  has  been  reversed. 

The  unemployed  question  is  closely  linked  with  the  one  we  are  dis- 
cussing ;  and  it  may  be  profitable  to  notice  the  statement  made  by  the 
President  of  the  Local  Government  Board  in  the  House  of  Commons  on 
the  occasion  of  the  Unemployed  Debate. 

"  Ninety  per  cent,  of  the  unemployable  in  the  cities  are  town-bora 
men,  who  have  been  pushed  out  of  their  employment  by  the  village- 
bred  men.  These  have  drifted  into  the  city,  driven  out  of  the  village  by, 
among  other  things,  the  dull,  drab  life,  low  pay,  lack  of  vital  interest  in 
the  soil ;  and  attracted  to  the  city  by  apparently  higher  wages,  brighter 
life,  and  the  great-er  freedom  which  city  life  affords." 

The  efforts  of  reformers,  as  taught  by  the  above  fact,  must  be  of  a 
two- fold  nature:  — (a)  To  ])revent  the  influx  of  village  labourers  into 
the  cities,  thus  giving  partial  relief  to  the  congestion ;  and  (6)  to  secure 
big  belts  of  land  outside  cities,  but  within  reasonable  distance  of  industrial 
works,  for  building  purposes. 

One  of  the  principal  aims  of  the  intelligent  reformer  is  the  preven- 
tion of  the  growth  of  slums.      Every  thoughtful   and  intelligent  man 
who  has  devoted  any  serious  attention  to  the  housing  problem  of  our 
great  cities,  must  have  realised  that  much  of  our  cottage  property  put  up 
in  recent  years,  or  now  being  built,  will  show  very  little  superiority  over 
the  dwellings  it  displaces  when  it  has  been  in  existence  as  long  as  the 
latter.     Faulty  design,  faulty  material,  faulty  construction,  and  want  of 
surrounding  space,  all  combine  to  render  the  houses  but  little  better  than 
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heir  predecessors.  Many  of  our  municipalities  and  private  owners 
DOW  what  ought  to  be  done,  and  would  be  prepared  to  do  it,  but  for 
;gal  and  departmental  difficulties  standing  in  the  way.  Local  authorities 
m  now  buy  land  either  within  or  without  their  districts  for  the  con- 
iraction  thereon  of  workmen's  dwellings,  but  the  houses  must  be  built 
b  once,  and  the  purchase-money,  if  obtained  from  Public  Works  Loan 
omniissioners,  repaid  within  thirty  years.  What  we  require  is  the 
wer  to  buy  large  tracts  of  prospective  suburb  before  it  has  acquired  the 
rice  of  building-land,  such  suburban  area  to  be  laid  out  on  plan  after 
ireful  and  expert  consideration,  but  only  to  be  built  upon  when  the  need 
)r  new  building  arises,  and  then  only  in  accordance  with  the  pre-arranged 
Ian.  The  roads  should  be  wide,  straight,  planted  with  trees,  and  arranged 
)  intersect  as  far  as  possible  at  right  angles.  The  area  should  be  seg- 
lented,  and  sections  set  apart  for  definite  and  separate  purposes,  e.g.,  one 
jction  should  be  for  good  class  residences,  another  for  workmen's  dwel- 
ngs,  another  for  factories  of  various  kinds  and  suitable  railway-sidings 
nd  depots  connected  with  them.  Special  attention  should  be  paid  to  the 
Tovision  of  open  spaces,  and  specific  sections  of  these  should  be  set  apart 
nd  equipped  for  very  young  children.  Baths  should  not  be  forgotten  in 
onnection  with  these.  The  minimum  area  allowed  for  these  breathinor 
paces  ought  not  to  be  less  than  one  acre  in  ten.  There  should  be  no 
atmsioa  of  slaughtering  establishments  or  other  offensive  trades  into 
^sidential  neighbourhoods.  If  we  were  in  a  position  to  arrange  for  the 
ttture  extension  of  our  cities  in  this  way,  others  should  be  able  to  deal 
vith  the  housing  problem  in  a  far  more  satisfactory  manner  than  we  can 
it  present. 

When  municipalities  have  acquired  belts  of  land  outside  circles 
•f  their  own  boundaries,  the  question  that  presents  itself  is.  On  what 
Principle  ought  these  dwellings  to  be  let?  Perhaps  a  prior  question 
Iiould  be — Ought  the  municipality  to  build  houses  for  working  men,  or 
nght  they  to  let  the  land  on  long  leases  but  specify  the  kind  and 
haracter  of  the  house  to  be  built?  Mr.  George  Cadbury,  speaking 
t  Bonmeville  on  June  6th  to  members  of  the  Co-operative  Congress, 
lid,  on  this  question : — 

^*  Municipalities  made  a  stupendous  mistake  in  buying  and  pulling 
iwn  slums.  Their  part  ought  to  be  restricted  to  the  acquirement  of 
id  around  the  centres  of  population,  and  letting  anyone  who  chooses  to 
ild  do  so,  the  municipality  exercising  the  great  powers  it  possesses  by 
Y  as  owner  of  the  land  to  see  that  the  houses  are  erected  in  accordance 
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with  its  own  ideas.     The  Bourne ville  Trust  had   500  acres  under  ifo 
control,  of  which  the  village  occupied  120.     The  Trust  was  now  aboo^ 
to  let  20  acres  to  a  recently-formed  Tenants'  Co-operative  Society  at  i 
rental  of  between  5  and  6  per  cent,  on  the  value  of  the  land,  which  ie 
thought  a  municipality  would  be  perfectly  justified  in  doing.     The  land 
was  to  be  leased  upon  the  Scottish  system  of  renewing  the  lease  eveiy 
hundred  years  at  a  valuation.     It  was  his  hope  that  such  a  plan  would  be 
adopted  by  municipalities,  who  would  thus  benefit  by  the  enhanced  value 
of  the  land ;   whilst  those  who  built  the  houses  upon  it  would  not  lose 
them  to  the  freeholder,  as  was  the  case  under  the  English  law  at  the 
expiration  of  a  building  lease." 

I  am  of  the  opinion  that  Mr.  Cadbury's  idea  as  to  the  principle 
governing  building  operations  is  a  workable  one.  There  does  not  appear 
to  me  to  be  any  reason  why  individuals  should  not  build  their  own  houses 
with  equally  good  results,  always  providing  the  municipality  insists  on  its 
right  to  specify  the  kind  of  dwelling  to  be  erected.  The  foregoing 
method  seems  to  offer  a  safe  way  out  of  the  housing  difficulty,  without 
committing  our  local  authorities  to  serious  financial  risk. 

Briefly,  the  obstacles  lying  across  our  path  are :  the  shortness  of  the 
term  on  which  the  loan  is  granted,  thirty  years ;  compulsion  to  build 
immediately ;  and  the  indifference  and  sometimes  active  opposition  of  the 
general  public,  brought  about  by  the  inherent  difficulties  of  the  prob- 
lem, the  details  of  which  few  understand.  The  financial  risk  consequent 
upon  inaccurate  estimates  as  to  cost  of  demolition  and  removal  of  con- 
demned property  generates  dissatisfaction  in  the  minds  of  ratepayers, 
often  resulting  in  opposition  discouraging  to  the  real  reformer. 

These  facts  point  one  moral.  The  time  has  arrived  when,  in'  the 
interests  especially  of  the  poor,  but  also  in  the  interests  of  the  commanityf 
the  municipality  should  secure  wide  strips  of  land  outside  the  city  borden. 

What  all  reformers  desire  is  power  to  build  suitable  dwellings  for  th0 
poorest  class.  Seeing  that  the  Board  of  Works  Loan  Commissioners  haw 
full  security  for  money  borrowed  on  land,  the  thirty  years'  term  oujjtt 
to  be  extended  to  sixty  at  least ;  one  hundred  would  be  better  stilL 
Municipalities  would  be  greatly  assisted  if,  when  they  borrowed  monef 
for  building  purposes  of  this  description,  they  were  not  compelled  to  build 
immediately,  but  only  as  there  arose  an  effective  demand. 

The  housing  problem  calls  for  immediate  attention.  In  Nottinf^un 
we  have,  according  to  the  last  census,  350  one-roomed  tenements,  wifli^l 
families  numbering  in  some  cases  seven  persons ;  and  1760  two-roomeli 
tenements,  with  families  numbering  in  a  few  cases  nine  persons.    Hov 
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can  we  expect  hnman  beings  to  be  physically  fit  and  morally  healthy 
Qnder  such  indecent  and  foul  conditions? 


Shebiff  Sambobns  Cook  (Nottingham)  said  that  a  great  deal  of  the 
ifficultj  in  dealing  with  insanitary  areas  under  the  existing  law  was  caused  by  : 
Bt,  the  legal  formalities  which  had  to  be  complied  with ;  2nd,  the  large  expendi- 
ire  deTolving  upon  the  local  authority;  3rd,  the  poverty  of  owners,  a  large 
oantity  of  insanitary  property  being  held  by  persons  who  could  not  afford  to 
pend  money  in  improvements ;  4th,  the  rigid  and  often  unreasonable  require- 
lents  of  the  Local  Government  Board  in  regard  to  the  mode  of  erecting  the  new 
oases;  5th,  the  diflSculty,  under  the  existing  law,  of  acquiring  land  for  new 
ouses  at  a  reasonable  price ;  6th,  the  short  term  granted  by  the  Local  Govern- 
lent  Board  for  repayment  of  the  loans. 

Mb8.  S.  a.  Bakitett  (Toynbee  Hall,  Whitechapel)  said  she  spoke  as  the 
Jon.  Sec.  of  the  Hampstead  Garden  Suburb  Trust,  and  one  who,  after  33  years 
»f  life  in  East  London,  was  conversant  with  the  immoral  results  of  bad  housing. 
rhe  Eton  College  Trustees  owned  a  beautiful  tract  of  land  1|  mUe  long  and  |  a 
nile  broad,  and  this  they  were  willing  to  sell  for  the  purpose  of  creating  a 
mbarb,  which  was  to  be  laid  out  on  beautiful  as  well  as  on  sanitary  lines.  Jn 
>itler  to  carry  this  ideal  into  realisation  a  Company  had  been  formed,  with  The 
9on.  Alfred  Lyttleton,  K.C.,  M.P.,  as  president ;  the  directors  of  which  included 
Hr  Bobert  Hunter,  Mr.  Henry  Vivian,  M.P.,  and  the  Speaker.  £103,000  had 
)een  already  invested  (out  of  a  capital  of  £170,000  required),  the  legal  formali- 
zes were  proceeding,  and  the  roads  and  buildings  would  soon  be  commenced. 

Bailie  W.  Flbmikg  Andbeson  (Glasgow)  said  that  Mr.  Eichardson  had 
tiade  a  mistake  in  describing  the  Scotch  system  of  renewing  the  lease  every  100 
"ears.  Such  a  system  was  not  in  vogue  in  Scotland.  Further,  they  had  not  the 
drantage  of  the  English  Act  of  1898,  giving  power  to  local  authorities  to  acquire 
U&d  in  and  outside  their  boundaries.  He  did  not  agree,  however,  with  the  idea 
t  acquiring  land  outside  their  boundaries.  The  cure  was  rather  to  control  all 
atuie  road  making  and  house  building  so  that  we  should  cease  making  slums 
Qtfiide  while  demoHsbing  slums  inside.  He  would  suggest  that  where  value  has 
Ben  created  by  the  expenditure  of  public  money,  the  control  and  a  proportion  of 
le  increased  value  should  be  annexed  by  the  Corporation  or  the  community 
hieh  created  the  value.  He  was  sorry  he  was  not  interested  in  Mrs.  Barnett's 
beme.  He  did  not  much  like  a  5  per  cent,  philanthropy,  but  was  certainly  not 
Bciallj  interested  in  people  who  could  occupy  villa  property  at  £60  or  £70 
it.     The  sort  of  people  we  should  help  were  thoee  women  who  had  10s.  per 
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week,  or  a  man  with  18s.  and  a  wife  and  family  to  support  out  of  it.  We  com- 
pelled them  to  comply  \idth  our  laws  and  regulations  about  cubic  space,  and  yet 
we  knew  they  could  not  afford  to  pay  for  such  space. 

Mil.  Fkancis  Fuemantle  (Hertfordshire  C.C.)  said  that  a  successful  experi- 
ment in  this  direction  is  the  Garden  City  at  Letchworth,  in  Herts.  In  Iwo 
years  the  population  of  the  3,800  acres  acquired  under  the  scheme  has  risen 
from  400  to  1,600,  and  several  well-known  manufacturers  have  established  fac- 
tories on  acquired  sites.  The  essential  point  is  the  emigration  of  the  factor}'  as 
a  nucleus  of  the  population  which  it  is  required  to  rehouse.  This  should  be  secured 
by  a  law  fixing  on  the  employers  the  responsibihty  of  housing  their  emplojes 
within  a  limited  radius  of  their  works.  It  is  well  to  look  to  less  closely  popu- 
lated countries,  to  America  and  to  the  Colonies,  where  new  cities  are  rapidly 
built  from  the  first  \nth  a  view  to  future  needs.  Legislation  should  always  look 
twenty-five  and  if  possible  fifty  years  ahead,  as  was  successfully  done  at  Kuala- 
Lumpur,  the  fine  capital  of  the  Straits  Settlements ;  and  as  the  Russians  began  to 
do  at  Dalny,  near  Port  Arthur.  In  any  extension,  building  by-laws  should  be 
varied  for  the  different  parts  of  the  area,  and  good  building  may  be  stimulated 
by  short  leases,  say  for  ten  years,  at  peppercorn  rent,  the  lease  on  renewal  to  be 
sold  by  auction,  with  a  10  per  cent,  advantage  to  the  first  owner. 


BRISTOL    MUNICIPAL    LODGING 

HOUSE. 

Ky    H.    W.    HARI>INGh. 


ABSTRACT. 

rE  power  of  a  local  authority  to  pro\'i(Ie  lodging  houses  for  the 
working  classes  is  derived  from  Part  III.  of  the  Housing  of  the 
Working  Classes  Act  of  1890,  but  this  portion  of  the  Act  is  not  in  force  in 
a  sanitary  district  until  it  has  been  adopted  by  the  council. 

Glasgow  must  be  considered  the  pioneer  in  the  establishment  of  lodging 
houses  for  the  working  classes,  the  council  having  erected  six  houses  for 
men  and  one  for  women.  This  example  has  been  followed  more  recently 
by  many  towns  in  England,  the  largest  and  most  modem  being  the  lodging 
houses  erected  in  London  by  Lord  Rowtoii,  and  these  have  served  as 
models  for  many  similar  erections  throughout  the  coimtry. 

It  was  not  until  September,  1899,  that  the  City  Council  of  Bristol 
decided  to  purchase  a  site  for  the  erection  of  a  lodging  house  at  the  corner 
of  Wade  Street  and  River  Street,  St.  Jude's. 

In  July,  1902,  sanction  was  obtained  from  the  Local  Government 
Board  to  borrow  £1,657  for  the  purchase  of  land  and  £7,600  for  the 
erection  of  the  building,  the  term  for  repayment  being  fifty  years  in  the 
case  of  the  former,  and  forty  yeai-s  for  the  latter. 

Sanction  was  obtained  in  August,  1904,  to  borrow  £1,000  for  the 
furnishing,  the  time  allow*ed  for  repayment  being  ten  years. 

As  the  site  selected  was  subject  to  a  ground  rent,  this  was  purchased 
by  the  Corporation,  and  compensation  was  paid  in  consideration  of  fore- 
going any  claim  for  injury,  in  respect  of  ancient  lights  to  property  in 
Wade  Street.     Several  dilapidated  buildings  standing  on  the  ground  were 
pulled  down. 

The  area  of  the  site  is  588  square  yards,  with  a  frontage  to  River 
Street  of  88  feet,  and  to  Wade  Street  of  12  feet.  It  is  in  one  of  the 
poorer  districts  of  the  city,  and  in  a  densely  populated  neighbourhood. 
The  plans  for  the  building  were  prepared  in  the  office  of  the  city 
engineer,  and  the  work  was  carried  out  under  his  supervision. 

The  contract  for  the  erection  of  the  building  was  signed  on  April  9th, 
1903,  and  the  house  was  opened  on  April  20th,  1905.  It  is  four  storeys 
high,  exclusive  of  basement,  providing  accommodation  for  120  men. 
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The  building  is  of  the  plainest  character,  without  any  architectural 
pretensions;  it  is  built  of  Cattybrook  red  stock  bricks,  with  dressings 
of  artificial  stone,  manufactured  at  one  of  the  corporation  depots  from 
refuse  destructor  clinker. 

The  floors  are  fireproof,  being  constructed  of  cement-concrete  and 
steel  joists,  and  with  the  exception  of  those  in  the  basement  are  laid  with 
\\  in.  pitch-pine  battens,  set  in  mastic,  and  secret  nailed  to  dovetailed 
bearers,  spaced  2  ft.  apart.     The  superiority  of  this  type  of  floor  over 
wood  blocks  is  that  the  battens,  being  nailed  to  the  bearers,  there  is  no 
opportunity  of  any  portion  of  the  floor  working  loose,  and  an  important 
hygienic  advantage  is  that  the  reduction  in  the  number  of  joints  lessens  the 
chances  of  harbouring  dust  and  germs ;  the  floors  of  hall,  corridors,  and 
lodgers'  kitchen  are  laid  with  Ruabon   red   paving  tiles;  the   basement 
floors  are  cement-paving  laid  in  situ;   the  roofs  are  of  ordinary  timber 
construction  covered  with  plain  red  Bridgwater  tiles ;  the  internal  walls 
and  ceilings  are  plastered  with  granite  plaster. 

The  drains  are  constructed  of  4  in.  and  6  in.  glazed  stoneware  pipes, 
laid  in  straight  lines  to  a  gradient  of  1  in  48,  and  at  all  changes  of  line  or 
of  gradient  is  placed  an  inspection  chamber  with  air-tight  cover.  All 
connections  to  the  drains  are  made  in  the  manholes,  and  connected  up 
with  4  in.  Winser  bends. 

Financial  Statement. 

Purchase  of  old  property,  ground  rent,  including 
compensation  for  ancient  lights 

Cost   of   erection   of    building    and    incidental 
expenses  in  connection  therewith 

Furnishing  

Total  expenditure    ... 

This  expenditure  works  out  very  satisfactorily,  the  cost  of  the  bnildint; 

being  £140,  and  that  of  the  furniture  £200  below  the  city  engineer's 
original  estimate. 

Average  cost  per  bed : —  £       s.    d. 

For  Furniture        6  13     4 

„    Building  62     3     4 

Total  expenditure  per  bed        ...         ...  ...  82  12  10 

Cost  of  building  per  foot  cube ...  ...  ...         0     0     7^ 


£ 

8. 

d. 

1,057 

0 

0 

7,460 

0 

0 

800 

0 

0 

£9,917 

0 

0 
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A    MUNICIPAL    SCHEME 
FOB    DEALING    ^VSriTH    CONSUMPTION. 

(member.) 


THE  Local  Government  Board  of  Scotland  has  recently  propounded 
by  means  of  a  circular  and  the  re-issue  of  a  paper  by  Dr.  Philip, 
of  Edinburgh,  a  complete  scheme  for  dealing  with  tuberculosis  of  the 
langs. 

It  may  not  be  uninteresting  to  point  out  how  the  Sheffield  scheme 
for  dealing  with  this  disease  is  developing,  and  to  what  extent  it  approxi- 
mates to  Dr.  Philip's  ideal. 
Dr.  Philip  asks  for — 

1.  A  Tubercolosis  Dispensary. 

2.  A  Sanatorium. 

3.  A  Hospital  for  Advanced  cases. 

4.  An  After-life  Colony. 
We   have   not  advanced    far    towards    the    goal    at   present.      We 

have : — 

1.  Compulsory  notification,  and  a  scheme  approved  to  use  some  of  the 
^ards  of  the  Isolation  Hospitals  for  educative  treatment  and  the  selection 
rf  cases  for  Sanatorium  treatment. 

2.  A  Committee  appointed  for  the  purpose  of  establishing  a  Sanatorium. 
Some  accommodation  for  open-air  treatment  provided  by  both  Boards  of 
Oaardians. 

3.  Accommodation  for  advanced  cases  provided  in  separate  wards  by 
the  Boards  of  Guardians. 

Reverting  to  Dr.  Philip's  scheme,  I  think  it  will  be  found  tliat  when 
compulsory  notification  has  been  adopted  there  is  no  need  to  establish  a 
Tuberculosis  Dispensary. 

When  we  have  the  use  of  the  Isolation  Hospital  wards  and  a 
Sanatorium  the  routine  will  be  something  as  follows : — 

1.  Aid  to  early  diagnosis. — A  medical  man  has  a  suspicious  case.  He 
sends  the  sputum  to  the  Bacteriological  Laboratory  of  the  University, 
where  it  is  examined  free  of  charge,  by  arrangement  with  the  Corporation. 


588      A  Municipal  Scheme  for  Dealing  tvith  ConHumplion. 

2.  Notification. — If  the  result  of  the  examination  is  positive,  the  case  i 
notified.  If  the  medical  man  does  not  wish  the  case  visited  bv  tlm< 
Tuberculosis  Inspector  he  states  so  at  the  time  of  notification  and  fills  iv 
a  special  form  stiitincr  that  precautions  are  being  taken  to  ])revei»t  thm^ 
spread  of  infection.  The  form  is  filled  in  again  every  six  months  durlr^^ 
the  progress  of  the  case.  This  procedure  is  only  adopted  in  from  one  t:  € 
two  per  cent,  of  the  cases  notified  in  Sheffield. 

The  Compulsory  Notification  Act  has  been  in  force  since  November  Is.^ 
1903,  and  there  has  been  no  opposition  on  the  part  of  the  public  or  of  thm 
medical  practitioners.     I  have  no  doubt  there  has  been  sonic  little  failu:Kr' 
to  notify  on  the  part  of  the  medical  practitioners.     This,  however,  is  oa^ 
what  one  would  expect  with  a  new  Act. 

The  following  is  a  statement  of  the  number  of  deaths  from  consumptic-:^ 
in  the  City  of  Sheffield : — 

Number  of  Deaths    Number  of  persona  who  hi^  ^^ 
Period.  from  Tuberculostis    Died  from  Tuberciilodis  of  t   "M 

of  the  Lungs.        Lungs  without  being  notiti^-^ 

Nov.  1st,  1903,  to  April  30th,  1904  315  19 

May  1st,  1904,  to  Oct.  31st,  1904  241  19 

Nov.  1st,  1904,  to  April  30th,  1905  272  19 

May  1st,  1905,  to  Oct.  3 1st,  1905  232  11 

3.  The  following  table  shows  the  deaths  from  tuberculosis  of  the  lum^ 
and  the  cases  notified  in  the  years  given.  Voluntary  notification  bcgsni 
in  the  last  month  of  1899,  and  compulsory  on  November  1st,  1903: — 

1899.  1900.       1901.       1902.       1903.       1904.       1£KJ5. 

Cases  notified    29  (1  month)    309       282       32(5       519       82G        741 
Deaths  502  539       580       491       573       53G       ^90 

After  notification  has  been  in  force  for  a  few  years,  the  difference 
between  the  cases  notified  and  the  deaths  will  not  be  so  great.      Tlj<? 
difference  between  the  two  figures  will  be  determined  by  the  number  who 
recover  or  die  elsewhere,  or  who  are  certified  as  dying  from  some  other 
cause. 

The  number  of  notified  consumptives  who  are  certified  as  dying  from 
some  other  cause  is  considerable.  Thus  in  1904  twenty-five,  and  in  1905 
tA'enty-seven  notified  consumptives  were  certified  as  dying  from  some 
other  cause.  In  the  case  of  thirteen  and  nine  respectively  of  these  the 
death  was  classified  as  from  tuberculosis  of  the  lungs,  after  consultation 
with  the  medical  man  who  signed  the  certificate. 

The  period  of  the  disease  at  which  notification  will  occur  will  no  doubt 
vary  with  the  circumstances  of  the  patient.     Among  the  well-to-do  one 
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expects  early  notification.     Among  the  poorer  classes  the  doctor  will  often 
not  be  consulted  till  the  disease  is  fairly  advanced. 

The  Act  has  not  been  in  force  long  enough  in  Sheffield  to  enable  me 
to  say  what  period  will  on  the  average  elapse  between  notification  and 
fleath.  When  it  first  came  into  force  a  large  number  of  cases  which  were 
very  advanced  would  be  notified. 

I  find  that  of  the  cases  notified  in  the  second  half  of  1904,  that  is,  after 
tlie  Act  had  been  in  operation  for  eight  months,  there  were 

Surviving  3  months  after  notification       ...     62*2  per  cent. 

»•  l)  J,  ,,  ...      OZ'o  „ 

9  4.5-0 

J«  i^  „  ,,  ...       oJ'b  „ 

9,  10  ,,  ,,  ...         O«)*0  ,, 

1»  lO  ,,  ,,  ...         ijO'i)  „ 

3.  Supervision,  t^'c. — On  receipt  of  the  notification  a  special  Inspector 
visits.  He  leaves  a  copy  of  instructions  with  the  patient  or  the  relatives. 
He  advises  as  to  keeping  the  winlows  open  and  furnishes  the  poorer  of  the 
patients  with  pocket  spittoons  free  of  charge.  The  spittoons  cost  57s.  per 
f^oss.  The  Inspector,  on  his  first  visit,  gets  all  particulars  and  the  history 
of  the  case  and  pays  subsequent  visits  at  regular  intervals.  In  cases  where 
the  house  is  dirty  or  the  patient  much  confined  to  the  house  by  his  illness 
tue  room  is  disinfected  with  formalin  spray  by  the  Inspector  at  the  time  of 
"'8  visit.  The  room  is  also  disinfected  after  death.  The  householder  is 
asked  to  notify  the  death  on  its  occurrence,  and  in  very  many  cases  this 
request  is  observed. 

If  the  consumptive  is  still  at  work,  enquiries  are  made  as  to  his  place 
of  Work,  with  a  view  to  the  removal  of  any  causes  which  may  have  helped 
the  development  of  the  disease,  or  to  the  protection  of  co-workers  from 
^te  risk  of  infection.  The  fact  of  workmen  at  factories  having  developed 
consumption  is  also  reported  to  H.M.  Inspector  of  Factories,  so  that  he 
may  make  enquiries  as  to  the  efficiency  of  ventilation,  the  means  adopted 
for  the  removal  of  dust,  &c. 

4.  Hospital  and  Sanatoinum  Treatment. — When  the  infectious  diseases' 

Jiospital  wards  are  available  for  the  reception  of  the  patients,  the  inspectors 

will  urge  the  cases  notified  to  take  advantage  of  them  according  to  their 

circumstances.     The  idea   is  to  take  them  for  a  month,  as  is  done  at 

Brighton,  for  the  purpose  of  educating  them  and  giving  their  relatives 

a  rest,  and  also  for  the  purpose  of  selecting  those  who  are  suitable  subjects 

for  sanatorium  treatment. 

An  effort  will  be  made  to  induce  the  badly-housed  advanced  cases  at 
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the  end  of  the  month   to  go  into   the   special  wards  provided  by  the 
guardians. 

5.  Hospitals  for  Advanced  Cases. — There  is  no  doubt  that  the  special 
wards  of  the  Union  hospitals  are  at  present  accommodating  a  large  number 
of  the  worst-housed  cases,  and  to  some  extent  supplying  the  need  for 
homes  for  advanced  cases.  This  has  been  suggested  by  Dr.  Newsholme 
as  one  of  the  important  factors  in  the  decline  of  the  death-rate  from 
consumption. 

The  following  table  shows  the  percentage  of  the  consumption  deaths 
occurring  in  the  Sheffield  Workhouse  Hospitals  and  the  SheflBeld  co 
sumption  death-rate  side  by  side  since  1874: — 

Table  A. — Phthisis  Mortality  in  City  and  Workhouse  Hospitals. 


Year. 

Number  of  Deaths 

from  OoDSumption 

In  Workhouse 

Number  of  Deaths 

from  OoDBumption 

in  the  City. 

Percentage 
occurring  in 
Workhouse 

Death.rate 
per  100,000  from  ^^ 
Oonsumptioa  Iq-^k 

Hospitals. 

Hospitals. 

Sheffield. 

1874 

25 

No  record. 

No  record. 

No  record. 

1876 

32 

No  record. 

No  record. 

No  record. 

1876 

42 

638 

6-6 

243 

1877 

38 

658 

5-8 

247 

1878 

39 

644 

6-1 

238 

1879 

35 

601 

6-8 

218 

1880 

35 

476 

7-4 

170 

1881 

41 

480 

8-6 

168 

1882 

40 

551 

7-3 

191 

1883 

39 

635 

61 

217 

1884 

No  record. 

No  record. 

No  record. 

No  record.    .» 

1885 

64 

660 

9-6 

183 

1886 

38 

494 

7-7 

168 

1887 

54 

534 

10-1 

168 

1888 

No  record. 

627 

No  record. 

163 

1889 

62 

552 

11-2 

168 

1890 

76 

618 

121 

192 

1891 

81 

651 

14-7 

169 

1892 

69 

469 

12-9 

139 

1893 

74 

652 

13-4 

165 

1894 

72 

602 

14-3 

147 

1895 

76 

473 

161 

136 

1896 

66 

453 

12-4 

128 

1897 

90 

622 

17-2 

146 

1898 

98 

448 

21-9 

123 

1899 

117 

602. 

23'4 

136 

19U0 

135 

639 

26-0 

143 

1901 

142 

6S0 

24-5 

141 

1902 

121 

491 

24-6 

117 

1903 

142 

560 

25-4 

134 

1904 

154 

636 

287 

124 

1905 

133 

486 

27-4 

110 

The  average  period  of  residence  of  cases  of  consumption  at  Firv^ 
Workhouse  Hospital  has  recently  been  311  days. 

I  hope  we  shall   soon  have  our  consumption  wards  in  the  Isolati^^ 
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Hospitals  and  our  Sanatorium  in  use,  and  then  I  consider  the  scheme  \^*ill 
be  fairly  complete. 

6.  After-life  Colony, — The  after-life  colony  is  even  more  in  the 
fatare.  The  difficulties  do  not  seem  very  great.  One  colony  under 
separate  management  might  serve  for  several  sanatoria.  Supposing  the 
cost  were  £1  per  week,  the  work  of  the  ex-patient  would  probably 
be  worth  10s.  a  week  on  his  first  arrival,  and  the  local  authority  might 
pay  a  gradually-diminishing  charge  per  week  till  the  ex-patient  was  able 
to  work  for  his  keep. 

Councillor  Boitnbr  (Southampton)  agreed  with  the  idea  that  the  principle 
of  compulsory  notification  for  phthisis  should  not  be  adopted  without  a  guarantee 
of  the  simultaneous  provision  of  adequate  inspection,  education,  and,  if  necessary, 
sanatorium  accommodation. 

Miss  Joseph  (London,  Jewish  Board  of  Guardians)  said  that  "  where  ignor- 
suice  was  bliss,  'twas  folly  to  be  wise."  Compulsory  notification  of  consumption 
must  bring  with  it  knowledge  of  the  disease,  and  at  least  it  should  be  followed 
\yj  systematic  inspection.  Perhaps  nothing  in  this  connection  made  one  feel 
more  imcomfortable  than  the  knowledge  of  how  phthisis  was  spread,  and  how 
'very  little  was  done  at  present  to  prevent  it. 

Db.  a.  K.  Chalmebs  (Glasgow)  said  that  the  diverse  opinions  expressed  by 
j)reviou8  speakers  served  to  emphasize  the  interest  which  all  felt  in  the 
sulministrative  treatment  of  consumption.  Arguments  for  and  against  its  com- 
f>ul8ory  notification  seemed  to  find  their  focus  in  one  paragraph  of  Dr.  Scur- 
Celd's  paper,  where  he  said  that  notification  would  probably  do  away  with  the 
Yieed  for  establishing  dispensaries.  There  was  no  question  as  to  the  desirability 
^Df  a  local  authority  knowing  where  the  disease  existed.  The  only  question  was 
&OW  best  this  was  to  be  obtained. 

Dr.  H.  ScuKFiELD  (Sheffield),  in  replying,  said  that  he  believed  in  doing 
something  for  consumption  in  all  stages.  His  own  experience  of  fever  hospitals 
^nd  of  the  Durham  Sanatorium  had  shown  him  that  the  cost  of  a  consumptive 
in  a  sanatorium  was  about  2s.  6d.  per  week  more  than  the  cost  of  a  patient 
in  a  fever  hospital.  In  Sheffield  there  were  about  1,000  consumptives,  and 
mf  40  beds  in  the  fever  hospital  on  the  Brighton  system  and  20  beds  in  a 
sanatorium  were  put  at  the  disposal  of  consumptives,  this,  together  with  the 
^accommodation  at  present  provided  by  the  Guardians,  would  go  a  long  way 
"towards  providing  the  hospital  treatment  suitable  for  each  stage  of  the  disease. 
One  of  the  advantages  of  compulsory  notification  was  that  it  enabled  one  to 
^^ucate  the  consumptive  directly,  which  was  much  more  effectual  than  attempt- 
"ing  to  educate  the  whole  community  in  anti-consumption  precautions. 
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A    SCHEME    FOR    THE    EMPLOYMENT) 
OF    CONSUMPTIVES   VTHOSE    DISEASlSi 

HAS    BEEN    ARRESTED. 

3By     IVfiss     HILDA    JOSEI^H. 

(MEMBER.) 


Note, — It  must  be  clearly  understood  that  the  scheme  here  put  forwwr:^  -rd 
is  given  in  the  briefest  possible  form.  Drainage,  lighting,  building,  cos'  -1=:^^;, 
etc.,  have  been  most  carefully  studied  in  detail,  and  the  results  arrive- ==^  **^ 
at  would  willingly  be  placed  at  the  service  of  any  who  are  interested  in  tl^."-^  ^^^ 
scheme. 

A  GREAT  deal  has  been  written  and  said  with  regard  to  the  allege 
failure  of  sanatorium  treatment  for  the  working  classes.     It  is  sr 
undeniable  fact,  and  one  well  known  to  those  engaged  in  the  fight  again 
tuberculosis,  that  a  very  large  percentage  of  poor  patients  die  withir 
a  few  years  of  their  treatment  in  sanatoria.     The  reason  for  the 
failure  usually  given  is  that  consumptive  persons  of  the  working  cl 
rarely  enter   sanatoria   sufficiently  early  in  the  course  of  their  dise 
for  a  cure  to  be  effected. 

If  an  inquiry  were  carefully  made  with  regard  to  all  those  persoi~^^"ns 
who  have  left  sanatoria  with  their  disease  arrested,  it  would  be  foun^md 
that  probably  a  large  number  of  women  who  have  husbands  or  father       rs 
to  support  them,  are  doing  well,  but  that   a  very  small  percentage  ■■■*)/ 
men  retain  their  health,   and  are  able  to  work   for  even   a  few  vea-      ts 
after  treatment. 

The  reasons  for  the  failure  of  the  present  system  of  after-care  are,        it 
seems : — 

1.  That  in  perhaps  the  majority  of  cases  there  is  no  help  forthcomicr    >g 
for  those  who  leave  sanatoria. 

2.  That  where  help  is  attempted  it  is  not  sufficiently  understood  ^Bt>y 
those  who  undertake  to  find  work  and  supervise  these  patients;  that 
residence  of  three — six  months  in  a  sanatorium  does  not,  as  a  rule,  e 
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a   cure;    that  the  \m\{rs  may   be  patched  up,   the  disease  arrested,  and 

the  general   health  greatly  improved,  but  this  is  all.      These  people  do 

not,  as  a  rule,  realise  that  the  patient's  constitution  has  to  be  built  up 

afresh,  that  he  should  have  medical  supervision  for  at  least  another  year 

or  two,  and  that  he  is  totally  unfit  at  first  to  do  a  full  day's  work. 

3.  The  difficulty  of  finding  any  employment  for  consumptive  patients 

is  enormous.     Rightly  or  wrongly  there  is  a  great  fear  in  the  lay  mind  of 

infection   from   those   who  have  passed  through  sanatoria.     Then,   too, 

-the   patient's   former  work  is  probably  unsuitable  for  him,  at  any  rate 

under  the  conditions  in  which  it  is  usually  carried  on.     His  illness  may 

have  been  largely  due  to  this.     The  difficulty  of  inducing  a  workman  to 

±uike  «j)  some  new  form  of  employment  can  only  be  realised  by  those  who 

Imave  attempted  it,  and  this  difficulty  is  naturally  nuich  greater  if  the  man 

)^as    formerly  been  a  skilled    worker,    making   30s.  or   even  £3  a  week, 

He  may  for  a  time  take  up  another  job,  but  sooner  or  later  he  usually 

drifts  back  to  his  old  trade,  or  is  forced  to  take  to  it  again  because  he 

-finds  it  impossible  otherwise  to  make  a  living.     These  difficulties,  too,  are 

enormously  increased  in  the  case  of  consumi)tives,  because  here  it  is  often 

miecessary  to  induce  men  used  to  sedentary  occupations  to  take  up  active 

%vork,  and  dwellers  in  towns  to  reside  in  the  countrv. 

Brief  Outline  of  the  Scheme. 

Insufficient  thought  has  been  given  to  the  after  employment  of  con- 
sumptives, and  from  this  cause  much  of  the  curative  work,  done  at  so 
great  an  expense  and  to  which  so  much  valuable  time  and  effort  is  given,  is 
thrown  away.  In  the  following  pages  an  attempt  is  made  to  offer  a 
solution  of  the  difficultv.  To  those  who  have  not  thout^ht  over  the  matter 
carefully  the  ideal  method  would  seem  to  be  to  put  these  patients  to  work 
npon  the  land :  but,  how  often  is  this  practicable?  They  cannot  do  heavy 
lifting  or  digging,  for  fear  of  starting  hiemorrhage,  so  that  it  is  next  to 
inipossible  to  place  them  as  labourers,  as  gardeners,  or  as  farmers,  unless, 
indeed,  they  were  formerly  so  employed,  and  so  could  obtain  positions  with 
someone  under  them  to  do  the  heavy  work. 

Ruling  out  a  farm  colony,  as  a  solution  of  the  difficulty,  might  it  not 
be  possible  to  form  a  small  exi)erimental  open  air  colony  in  the  country, 
"^'here  the  patients  could  be  employed  on  the  work  at  which  they  were 
engaged,  before  they  were  stricken  down  by  tuberculosis?  It  is  surely 
economical  to  make  use,  whenever  possible,  of  knowledge  and  skill  which 
"as  already  been  acquired.  It  goes  without  saying,  that  the  work  must  be 
^^itied  on  under  conditions  as  hygienic  as  it  is  possible  for  sanitary  and 
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medical  science  to  make  them.  It  is  not  proposed  to  separate  the  colonists 
from  their  families.  Healthy,  open  air  life,  by  building  up  the  constitution 
of  the  children,  would  prove  a  most  effectual  agent  in  the  prevention  of 
the  spread  of  tuberculosis.  Those  who  have  visited  the  homes  of 
phthisical  patients,  know  well  how  much  illness  and  how  marked  a  pre- 
disposition to  consumption  are  found  among  the  children. 

It  is  realised  that  many  patients,  especially  those  who  can  only  work  a 
portion  of  the  day,  and  whose  families  are  too  young  to  contribute  any 
appreciable  amount  to  the  family  exchequer,  would  fail,  at  first,  to  be  self- 
supporting,  but  it  is  not  proposed  to  subsidize  the  wage  earners.     No^ 
colonist  would  be  accepted  who  had  not  someone  to  assist  him  in  case  of 
need.     The  great  majority  of  working  people,  who  make  use  of  sanatoria, 
are  only  able  to  do  so  through  the  outside  assistance  which  they  receive,    . 
and  where  the  weekly  income  proved  insufficient  to  feed,  clothe,  and  house  ^ 
the  family  in  comfort,  an  appointed  official  of  the  colony  would  apply  to   • 
the  society  or  friend,  who  had  guaranteed  to  make  good  any  deficit. 

The  difficulty  of  obtaining  good  houses,  pure  water  supply,  and  sanitary 
conditions  in  the  country  are  great,  therefore  the  colony  system,  which 
would  supply  these  wants,  appears  the  most  advisable. 

Land. 

Mr.  Joseph  Fels  has  most  genert)usly  offered  for  the  purposes  of  the 
colony  a  plot  of  land  in  Essex  from  10  to  25  acres,  at  the  nominal  rental 
of  £15  to  £20  per  annum,  with  option  of  ultimate  ownership  or  perma- 
nent tenure.  The  site  is  high,  and  two  miles  from  a  railway  station. 
The  conditions  imposed  are :  that  a  sufficient  sum  of  money  be  raised  to 
put  the  enterprise  on  a  proper  footing,  and  that  the  surplus  land  be  culti- 
vated by  the  colonists.  It  would  be  necessary  to  ascertain  if  the  site  so 
kindly  offered  is  suitable  for  the  purpose.  Mr.  Fels  naturally  desires  to 
discuss  the  matter  with  those  who  may  become  responsible  for  the  carrying 
out  of  the  scheme. 

Employment  of  Colonists. 

As  has  been  said  above,  the  colony  proposed  is  one  in  which  the 
patients  would  principally  be  engaged  on  work  with  which  they  were 
familiar.  As  a  large  proportion  of  the  consumptives  of  the  East  End  of 
London  are  skilled  workers  at  the  tailoring  trade,  it  seems  wise  to  select 
this  trade  as  the  one  with  which  to  make  our  experiment.  It  has  hitherto 
been  prohibited  as  an  employment  for  consumptives,  but  it  should  be 
possible  to  prove  that  it  can  be  carried  on  under  hygienic  conditions. 

Probably  it  would  be  found  that  the  large  majority  of  trades  could  be 
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80  carried  on  as  to  render  them  quite  healthy  for  consumptives.     Should 
a  success  be  made  with  tailoring,  one  of  the  least  hygienic,  a  distinct  gain 
will  have  been  made.     The  close  and  unhealthy  atmosphere  of  the  ordinary 
tailor*8  workshop,  the  stooping  position  of  the  workers,  the  heavy  irons 
which  must  be  lifted  for  pressing  purposes,  the  steam,  perhaps  containing 
poisonous  dyes,  which  must  be  inhaled,  and  the  irregularity  and  seasonal 
character  of  the  work,  all  make  it  at  first  sight  appear  unsuitable  for  the 
purpose.    But  these  objections  may  be  overcome.    The  factory  would  be 
built  on  most  hygienic  lines ;  it  must  be  one  room  deep,  with  large  windows 
the  whole  length  of  the  room  on  both  sides.     The  upper  parts  of  the  win- 
dows could  be  constructed  so  that  they  could  be  lowered  into  the  room,  to 
form,  as  it  were,  valves  on  what  is  known  as  the  "hopper"  plan ;  the  lower 
sboald  be  French  windows  so  that  they  can  be  opened  in  their  entirety. 
In  the  very  worst  weather,  the  upper  windows  on  one  side  of  the  room  could 
\>e  kept  open.    Very  careful  thought  has  been  given  to  a  scheme  for  carry- 
ing on  the  work  in  open-air  sheds,  but  it  appears  to  be  impracticable.    The 
s'tooping  position  of  the  workers  is  a  serious  objection,  but  could  be  largely 
overcome  by  the  use  of  power  machines  run  by  electricity ;  in  this  case  the 
basting  and  finishing  only  would  be  done  by  hand.     Daily  exercise,  which 
^wrould  be  insisted  upon,  would  do  much  to  mitigate  the  bad  effects  of  the 
sedentary  occupation.     With  regard  to  pressing,  scam  pressing  can  be 
made  suitable  for  the  patients  by  the  use  of  pressing-machine  irons  in 
"vvhich  the  weight  of  the  iron  in  lifting  is  reduced  by  a  lever.     For  final 
pressing  it  would  be  necessary  to  employ  healthy  men,  as  poisonous  fumes 
containing  dye  may  rise  from  the  damp  cloth  which  must  be  laid  on  the 
'^wrork.     Gas  irons  are  now  used  in  up-to-date  factories,  and  some  are  excel- 
lently constructed,  so  that  the  gas  is  entirely  consumed.     Tailoring  is  a 
season  trade,  and  is  at  all  times  irregular.      If  stock  work  only  be  under- 
^t^en  this  difficulty  would   be  avoided,  and  it  should  be  possible  to  keep 
"tte  hands  employed  during  the  slack  season.      Mantle-making  could  be 
^indertaken  as  an  additional  trade,  and  would  admirably  suit  the  purpose 
of  the  colony,  as  mantle  makers  are  busy  just  when  tailors  proper  are 
slack.    It  would  be  easy  to  take  up  the  two  branches.    Several  well-known 
fij^s  who  have  heard  of  the  proposed  scheme  have  promised  to  supply 
^iloring  work  to  the  colonists,  and  their  assistance  would  prove  invaluable. 
If  the  first  experiment  prove  successful,  factories  might  afterwards  be 
erected  for  other  trades.     Printing  and  bootmaking  have  been  suggested. 
^ith  regard  to  the  latter,  the  phthisical  death  rate  amongst  the  workers 
^  Very  high,  and  in  this  case  great  difficulties  present  themselves.     Many 
^f  these  could  no  doubt  be  overcome,  but  it  would  be  impossible  to  entirely 
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do  away  with  the  dust  generated  in  the  finishing  process,  and  very  expen^- 
sive  machinery  is  now  required  in  a  boot  factory,  so  that  the  work  coul<-\ 
only  be  made  to  pay  if  undertaken  on  a  very  large  scale. 

Some  of  the  patients  and  members  of  their  families  would  probabl^^' 
find  employment  about  the   colony  as  foremen,  shop  assistants,  bakers^s, 
barbers,  bootmakers,  laundresses,  dressmakers,  milliners,  etc.    Whenever  ».  t 
was  found  practicable,  the  patients  would  be  employed  in  light  farming  up<^  -» 
a  model  farm.    Much  of  the  food  for  the  colony  might  be  grown,  and  egg.  .=s, 
poultry  and  vegetables  sent  to  market.     Poultry  farming  might  be  mac^He 
a  speciality,  as  it  would  offer  light  and  suitable  work  for  the  patients,  ai^^d 
could  be  carried  on  as  part  of  the  general  farm  work.     It  would  not  1        >e 
necessary  to  set  apart  land  specially  for  it.     This  branch  of  farming  is 

now  recognised  as  lucrative  if  carefully  managed,  an  important  point  in         a 
scheme  which  must  be  made  as  self-supporting  as  possible.     Bee-keepii 
might  also  be  undertaken. 

Buildings  other  tilvn  the  Factory. 

It  is  obvious  that  if  the  families  of  the  colonists  are  to  accom] 
them  to  the  colony  model  cottages  must  be  erected.  A  farm-buildinj 
wuth  a  model  cowhouse  and  dairy,  are  necessary  for  the  carrying  out 
part  of  the  scheme  for  the  employment  of  the  colonists.  A  general  stoi 
and  bakehouse  might  also  be  suggested,  and  a  social  institute,  which  migl 
possibly  form  the  upper  story  of  the  general  store.  The  colonists  woul 
pay  rent  for  their  cottages,  the  percentage  of  interest  which  they  woul 
pay  being  fixed  by  those  promoting  the  scheme.  It  would  certainly 
found  that  the  cottages  would  exceed  in  cost  the  £150  cottages  of 
Cheap  Cottages  Exhibition  recently  held  at  Letchworth.  In  these  n^cr^o 
allowances  had  been  made  for  the  fees  of  builder  or  arcliitect,  an*  -^^d 
materials  were  charged  at  cost  price ;  also  the  £150  did  not  inclad-^Ed^ 
bath  or  other  fittings,  garden  fencing,  etc. 

School. 

The  school  would  be  erected  by  the  Local  Educational  Authority  if  thei 
were  not  sufficient  accommodation  for  the  children  in  the  schools  of  th- 
neighbourhood.  The  children  might  be  given  ordinary  lessons  for  part 
the  day  only,  and  during  the  remainder  of  school  hours  the  boys  coald 
taught  farming  and  carpentry,  the  girls  sewing,  cooking,  laundry  worl 
dairy  work  and  poultry  farming.  This  idea  if  carried  out  would  fit  th»  -^^^ 
pupils  for  country  life,  either  at  home  or  in  the  Colonies,  and  woul^  '" 
•do  much  to  prevent  them  from  drifting  back  into  the  large  towns.     In  al^^^' 
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probability  it  would  be  foand  that  the  Local  Elducation  Aathority  would 
approYe  of  this  scheme  for  the  education  of  the  children. 

It  may  appear  inadvisable  that  the  children  of  consumptive  parents 
should  be  thrown  so  much  together,  as  childish  companionship  might 
possibly  lead  to  marriage,  but  many  eminent  physicians  assure  us  that  the 
children  of  such  a  union,  reared  under  perfectly  hygienic  conditions,  would 
probably  be  much  stronger  than  those  born  of  non-consumptive  parents 
living  in  the  East  End  of  London. 

The  Cabe  of  the  Health  of  the  Residents. 

The  services  of  a  doctor,  who  should  reside  in  the  colony,  or  within 
easy  reach  of  it,  appear  to  be  indispensable.  Each  patient  must  be 
examined  periodically,  his  exercise  regulated,  and  the  amount  of  work 
of  which  he  is  capable  decided  upon.  The  medical  man  should  be  in 
attendance  each  morning,  and  should  see  anyone  who  was  not  feeling  well. 
lie  would  afterwards  be  at  liberty  to  practise  outside  the  colony.  He 
might  be  paid  a  retaining  fee,  to  be  supplemented  by  a  small  compulsory 
vreekly  payment  collected  with  the  rent  from  the  colonists  themselves. 

SocL^L  Recreati<3N. 

The  dulness  of  rural  life  has  probably  more  to  do  with  the  exodus 
to  the  towns  than  any  other  single  factor,  and  it  would  be  essential  that 
the  social  life  of  the  colony  should  not  be  neglected.  The  proposed  social 
institute  might  be  made  a  centre  of  both  recreation  and  instruction; 
^^lass  rooms  would  form  part  of  it,  where  on  week  day  evenings  English^ 
hygiene,  carpentry,  cooking,  dressmaking,  millinery,  drilling,  etc.,  might 
l>e  taught.  Such  adjuncts  as  a  billiard  room,  library,  reading  room,  etc., 
i^eadily  suggest  themselves.  In  the  large  hall  debates,  concerts,  games 
^nd  dances  could  take  place,  and  if  a  stage  were  provided  it  should  be 
IH>ssible  to  get  amateurs  from  the  nearest  large  towns  to  visit  the  colony 
^nd  entertain  the  inmates. 

Officlvls. 

n  addition  to  the  doctor,  who  should  preferably  reside  on  the  estate,, 
^uch  officials  as  a  steward,  a  resident  electrical  engineer,  and  a  lady 
superintendent  seem  necessary. 

The  Cost. 

# 

This  is  worked  out  in  detail  to  amount  to  a  total  of  £17,0(H)  for  capital 
^^penditure  and  a  working  expense,  including  interest  on  capital,  of 
*2,142  per  annum. 

VOL.  nvii.    Ko.  10.  na 
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No  estimate  has  been  made  for  salaries  paid  to  those  employed  in  the 
factory,  store  or  farm,  as  these  would  be  deducted  from  the  earnings  of 
the  different  undertakings. 

Would  it  be  possible  for  the  colony  to  earn  £2,14:2  a  year? 

To  consider  the  tailoring  manufactory  first.  It  seems  that  for  the 
first  three  to  four  years  money  must  be  lost  over  this.  It  would  be 
impossible  to  make  it  pay  its  way  with,  say,  30  employes  who  were  not 
working  full  time.  The  business  could,  however,  be  built  up;  and  in  five 
years'  time,  if  a  hundred  persons  were  employed,  should  make  a  substantial 
profit.  The  fact,  however,  must  not  be  overlooked  that  male  labour  would 
almost  entirely  be  employed,  while  other  firms  with  which  the  factory 
would  be  in  competition,  largely  employ  females. 

The  store,  if  the  charges  were  moderate,  and  the  work  of  a  good 
quality,  should  draw  customers  from  the  surrounding  country.  The 
institute  would  be  supported  by  the  members.  The  electric  light  should 
yield  a  profit,  that  is,  at  least,  when  the  colony  has  become  sufficiently 
large. 

The  cottages  would  be  let  at  such  rents  as  would  pay  a  reasonable 
l>ercentage  on  the  capital  invested,  but  it  must  be  borne  in  mind  that  they 
would  probably  be  quickly  filled,  and  it  would  be  necessary  to  build  more, 
so  that  for  some  years  a  considerable  sum  of  money  must  be  put  into  the 
scheme  to  develop  it. 

It  seems  then  that  for  at  least  five  years  no  profit  could  be  hoped 
for,  but,  on  the  contrary,  more  money  would  have  to  be  put  into  the 
undertaking. 

The  working  of  the  scheme  would  doubtless  be  difficult ;  some  failures 
are  inevitable,  but  there  seems  every  hope  that  success  would  crown  the 
effort.  If  these  hopes  are  realised,  the  colony  would  form  an  object-lesson 
to  be  studied  and  imitated,  possibly  to  be  improved  upon,  by  many 
countries  which  are  now  grappling  with  the  great  problem  involved  in  the 
stamping  out  of  consumption.  Surely  the  day  will  come  when  no  sana- 
torium will  be  opened,  without  some  provision  at  the  same  time  being 
made  for  the  after  employment  of  the  patients. 
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Bailie  Andesson  (Glasgow)  !<aid  that,  in  his  opinion,  we  were  devotiog  too 
much  attention  to  the  (so-called)  cure  and  after  treatment  of  phthisis,  and  too 
little  to  its  prevention.  We  should  endeavour  to  improve  the  homes  and  the 
workplaces,  and  the  habits  and  modes  o£  life  of  the  poor  to  a  greater  extent  ^Imn 
we  had  hitherto,  for  therein  lay  the  true  cause  of  the  mischief. 
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Mb.  W.  H.  W.  Wells  (Newcastle-upon-Tyne)  desired  to  make  a  few 
imarks  in  the  way  oE  extending  a  part  of  Mr.  Bailie  Anderson's  speech,  which, 

a  whole,  was  practically  a  negative  answer  to  the  paper.  Mr.  Anderson  said 
at  one  way  of  lessening  the  incidence  and  spread  of  consumption  amongst 
>rkers   was    to   prevent  overcrowding   in   workshops.      The  speaker  wished 

remind  the  Conference  that,  on  account  of  the  provisions  of  the  Factory 
d  Workshop  Act,  overcrowding  could  not  legally  be  prevented.  When  the 
bctory  and  Workshop  Bill  was  before  the  country,  copies  of  it  were  sent  to  all 
ml  authorities,  and  comments  were  invited.  Among  many  others,  comments 
jre  sent  in  from  the  authority  he  had  the  honour  to  serve  to  the  effect  that, 

providing  250  cubic  feet  of  space  per  worker,  a  minimum  floor  space  of  25 
.  feet  should  also  be  required.  This  advice  was  rejected,  with  the  result  that, 
liere  the  workshop  was  very  high,  the  total  cubic  space,  divided  by  250,  would 
ten  permit  as  many  workers  to  occupy  the  room  as  could  be  packed  close 
gather  when  standing  upright.     This  was  no  jest,  but  a  very  serious  matter. 

Ma.  Petee  Fyfb  (Glasgow)  thought  we  should  begin  with  prevention  rather 
um  with  cure.  We  should  endeavour  to  prevent  phthisis  by  deaUng  with  home 
ad  workplace  in  the  first  instance,  rather  than  enlist  public  sympathy  for 
ospitals,  sanatoria,  and  after-employment  colonies,  the  very  existence  of  which 
^ould  be  unnecessary  if  poor  people  lived  and  worked  under  reasonably  healthy 
onditions. 

Db.  Scubfield  (Sheffield)  pleaded  for  fair  consideration  to  be  given  to  Miss 
Fofleph's  scheme  for  the  employment  of  consumptives.  There  was  too  much  of  a 
tendency  to  meet  proposals  like  this  with  platitudes,  such  as  '*  Prevention  is 
better  than  cure,"  and  "  what  we  ought  to  do  is  to  see  that  our  dwellings  and 
Workplaces  are  so  constructed  that  they  will  not  favour  the  development  of  con- 
sumption.'* When  were  we  going  to  get  these  model  dwellings  and  workplaces 
fe  everybody  ?  Not  in  the  next  hundred  years.  In  the  meantime,  he  believed 
b  doing  something  to  prevent  the  spread  of  infection. 

Db.  Stditiy  G.  Vintbb  (Torpoint)  had  an  objection  to  make  to  two  points 
in  Hiss  Joseph's  paper.  The  first  was  that  she  proposed  to  employ  these  con- 
mmptives  in  the  making  of  clothing,  and  secondly,  that  consumptive  children 
ihould  attend  ordinary  schools.  Both  of  these  courses  were,  in  his  opinion, 
bjectionable  and  dangerous. 

Miss  Jobefh  replied,  and  insisted  that  the  problem  of  consumption  was  a 
)I7  large  one,  and  needed  tackling  at  both  ends. 
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HEALTH   VISITING    AMONG    INFANTS. 

By    MATtaUElilTE    LK    F.    BOILEAU.    Cert.  San.  Inep   , 
Health   \^itor  to  the  Wakefield  and  District  Sanitary  Aid  Society. 
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ABSTRACT. 

THE  strength  of  our  uation,  twenty-five  years  hence,  dej>ends  on  t 
health  of  the  babies  this  year  and  next.  In  forty  years  our  gener""^' 
death  rate  has  fallen  30  per  cent.,  but  we  closed  last  century  with  t^"  'c 
highest  average  infantile  mortality  ever  recorded,  163  out  of  every  10C3J0 
babies  born  dying  under  one  year  old. 

It  is  a  populai'  misconception  that  a  high  infantile  mortality  mere-  ^}' 
represents  the  weeding  out  of  the  weakly,  and  no  loss  to  the  community. 

(i.)  For  the  ten  years,  ending  1902,  the  average  infantile  mortah**:^/ 
was,  England  and  Wales,  152 ;  Scotland,  127;  Ireland,  104;  Sweden,  9^  ^^ 
Norway,  94 ;  New  Zealand,  82.  Are  these  races  a  superior  stock  to  our^^  ? 
If  not,  our  high  rate  must  be  due  to  bad  conditions.     These  we  can  altei^— 

(ii.)  Medical  opinion  to-day  gives  75  to  100  as  the  non-prevental^  1«^ 
mortality.     Anything  above  this  ought  to  be  prevented. 

(iii.)  The  conditions  which  weed  out  the  weakly,  ruin  the  physique  ^=>* 
the  strong :  they  influence  the  quality  as  much  as  they  do  the  qxtantity  ^ 
the  survivals  :  the  death  rate  is  only  the  index  of  the  mischief  wrought 

Among  the  immediately  practicable  measures  for  preventing  tli^" 
deterioration  of  tlie  healthy  born,  comes  the  employment  of  qualifi*-^" 
women,  to  instruct  the  present  generation  of  mothei*s  in  the  best  methc^^* 
of  rearing  infants.  This  is  proving  successful  in  a  representative  tow*''*^ 
(population  40,000),  where,  in  two  and  a  half  years,  I  have  paid  6,000  visi  ^* 
to  over  900  infants. 

The  health  visitor  has  a  field  of  observation  of  average  conditions  \^  ^^ 
explored  by  other  workers,  and  a  careful  record  reveals  facts  contradicti 
prevalent  assumptions.  Mothers  certainly  appreciate  and  follow  tact 
advice  individually  given.  The  high  local  infantile  death-rate  (ten  ye 
to  1904,  average  170  per  1,000)  is  not  due  to  mothers  working  in  mills 
to  the  decline  of  breast  feeding.     Only  4  per  cent,  of  mothei's  are  employ^^^ 
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chiefly  charing  or  washing :  over  64  per  cent,  of  infants  are  breast-reared, 
under  14  per  cent,  entirely  hand-reared.  A.  milk  depot  or  exclusion  of 
mothers  from  mills  could  effect  little  improvement  here. 

Analysing  75  consecutive  deaths  of  infants  known  to  me,  gives  the 
following  primary  causes,  which  appear  in  no  registrar's  returns.  In  the 
three  last  classes  poverty  was  frequently  a  contributory  cause : — Eleven 
deaths  non-preventable ;  4  due  to  carelessness ;  i)  carelessness,  with 
improper  feeding ;  3  infection  and  accident ;  5  damp  houses ;  15  im- 
proper food  or  methods  of  feeding;  28  want  of  skill,  ue,j  in  homes 
where  skilled  attention  or  the  whole  attention  of  an  intelligent  mother 
were  available,  these  children  would  have  survived. 

Similar  conditions  doubtless  prevail  elsewhere.  Docs  not  this  analysis 
indicate  the  loss  to  the  community  through  ignorance,  and  therefore  the 
scope  for  the  work  of  the  health  visitor  ? 

Our  results  last  year  were  encouraging.  The  death-rate  among 
infants  visited  was  under  78  per  1,000.  Since  1878  the  town's  rate  has 
only  twice  been  below  the  averaf]je  for  England  and  Wales,  and  then  onlv 
by  5  per  1,000:  last  year  it  was  22^  per  1,000  below  the  average, 
itself  a  record  minimum. 
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THE    UNEMPLOYED    WORKMEN    ACT! 


By    Alderman    G-.     PEARSON, 


ABSTRACT. 

AFTER  describing  the  action  of   the  Bristol   Town   Council   and  th* 
J\^     Committee  appointed  to  administer  the  Act,  the  writer  points  ou 
that  a  Labour  Exchange  and  Employment  Registry  was  established  anc 
applications  were  invited  with  the  result  that  applications  were  receivec 
to  the  following  extent : — 

Particulars  of  applications  registered  with  the  Bristol  Distress  Committee^  tc 

tlie  Slst  March,  1906. 

Date  when  registration  began   ...         ...  20th  November,  1905. 

Number  of  persons  who  applied  for  Application  Forms         3398 
Number  of  applications  registered         ...         ...         .  •  •         2900 

Number  of  applicants' dependents        ...         ...         ...         7611 


Condition  of  Applicants. 

Married... 

...         •  •  • 

2032 

Widows ...         ...         ... 

2 

Single    ... 
Widowers 

...         ... 

701 

Living  apart  from  wives 

2 

...         .•• 

163 

Trades  of 

Applicants. 

Skilled 

SkiUed 

Occupations. '. 

Labourers. 

OccupAtioDS. 

Labonien. 

Bricklayers 

•  ••          vo 

...       90 

403 

Woodworking  and 

• 

Masons  ••• 

Furnishing    ...       47 

4 

Carpenters 

...       oo 

1 

Carmen — 

85 

Plasterers 

...      33 

2 

Dock  Labourers         — 

293 

Plumbers  &  Gasfitters  8 

12 

General  Labourers    — 

1117 

Painters 

...     205 

31 

Warehousemen          — 

40 

Engineering 

...      37 

72 

Clerks,  etc.       ...       33 

— 

Shipbuilding 

3 

21 

Coppersmiths    & 
Brass  finishers,  etc.  58 

Textile... 

1 

1 

Boot  &  Shoe 

...       99 

3 

Female  Cooks  ...         2 

^— 

Clothing  (1  female)  11 

3 

Printing  &  allied  trds.  4 

3 

809 

2091 

^  f  3 


**W  JLZ^^ 


Under  20  years 
20  and  under  30 
30  and  under  40 


■ii 


44 


M 


•  • 


»*■ 


^ttf 


Alleged  C 


■P"     .  T 


^Lt^  ■h'*:l 


Trade  depression 
Work  finished  ... 
Seduction  of  staff 
Illness  of  applicant 
Dispute  with  emploi 
Employer  giving  up  bame» 
Destruction  of  premisei  hj 
fire 

To  better  self 

I*ailure  of  employer     ... 


.'I 


Sv- 


Tsuun^r  —  -*- 


3^1  TiiiiKinf  sssunitrL 


Number  of  appU 
^were  in  a  Provident  S 
at  the  time  of  applicack 


if  I 


*  This  infonBASu-.c.  -vnt  ur  5^1 


ILL  "fwrrtr* .  iiir  vnuK:  i»«i»rfii* 

libL  JlMirt  iw  OAT  aI    dttCTiraf 


-^•^ 


IfuMBER  OF  Cases  IjiTE^fryMjiZTr.  rr  V-\t-', 
Number  recommendcti  f  :r  k*:*ii*r^iiT;*r 
Considered  of  a  lesser  d-^Tt?^  */  ij.r'-'-**'^ 

Ineligible         

Had  resumed  work  at  tbt  t2nit  •:<?  ^irTi^-l.^ttJ'.c 


After  explaining  in  detail  ti*t  t:>::r«:  k^^jL-y/j^^  \j  liic  Onocsdtu*  for  the 
lUvestigation  of  the  cases,  the  -^rrjzz  ySizJjt  'xj\  tIa:  \Zjic  re*^is  of  the 
enquiries  go  to  show  that  in  the  mairj  xLk  appll-iaiit*  f -r  wc/rk  accepted  the 
^ork  offered  to  them  and  did  it  in  a  m^i^z^z  batisfac^r/r}'  Vj  iLc  Committee^ 
having  regard  to  the  fact  that  thej  wer»r  not  used  to  the  work  and  there- 
fore not  able  to  do  so  much  a»  men  ezpen«:noed  in  the  particular  work 
Would  have  been  able  to  do.  In  the  opinion  of  the  Committee  the  appli- 
cants as  a  body  were  really  men  out  of  work,  anxious  to  get  work  and 
i«ady  to  do  their  best ;  the  number  of  cases  where  work  was  refused  by 
applicants  was  very  few  indeed. 

With  regard  to  finance,  the  results  of  the  appeal  to  the  public  woro 
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comparatively  small,  the  total  sum  received  amounted  to  £1^240  Ss.  lid 
and  but  for  the  assistance  of  the  Queen's  fund,  from  which  they  receive 
£1,083  10^.  4d.,  their  opportunities  of  providing  work  would  have  bee 
curtailed. 

In  Bristol,  owing  to  the  assistance  of  the  various  standing  Committee 
of  the  Council,  who  came  to  the  assistance  of  the  Distress  Committee 
642  men  were  employed  for  an  aggregate  period  of  169,003  hours,  th 
wages  paid  by  such  Committees  amounting  to  £4,348  13s.  9d.,  whilst  th 
Distress  Committee  were  able  to  employ  274  men  for  a  period  of  61,40 
hours,  for  which  wages  to  the  amount  of  £1,522  6s.  were  paid. 

These  figures  show  that  whilst  the  Act  is  doubtless  capable  of  consid 
erable  improvement,  it  can  be  worked  for  the  benefit  of  the  poor,  an 
should  receive  a  further  trial. 

The  author  is  unable  to  make  any  suggestion  for  the  provision  of  th 
funds  necessary  in  future,  and  feels  that  as  a  last  resource  application  wi 
have  to  be  made  to  the  State,  and  whilst  this  is  a  course  fraught  wit 
considerable  risks  he  is  unable  to  suggest  any  other  course. 

He  also  makes  suggestions  for  the  improvement  of  the  administratio 
of  the  Act,  but  such  suggestions  deal  more  with  the  details  of  administn 
tion  than  the  principles  underlying  the  Act. 


[Jhe  Proceedings  of  the  Congress  will  be  continued  on  page  6lS.] 
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DECISIONS    OF    COUNCIL    ON 

BE  SOLUTIONS    PASSED    AT    THE 

BRISTOL    CONGBESS. 


Recommendations  made  in  Section  II. — 

"  That  this  meeting  recommend  the  subject  of  the  utilisation  of  old 
pits  and  quarries  for  rubbish  to  the  Council  of  The  Eoyal  Sanitary 
Institute,  transmitting  to  them  a  copy  of  the  By-law  of  the  Stroud 
Rural  District  Council,  with  a  view  to  their  making  a  representation 
to  the  Local  Government  Board,  in  order  to  get  a  general  adoption 
of  some  such  Bj-law  throughout  the  United  Kingdom/* 

The  by-law  referred  to  Is  as  follows  : 

"-4  2)erson  shall  not  place ^  or  cause  or  suffer  to  he  placed^  any  filthy 
dust,  ashes,  or  rubbish  removed  from  any  drain,  earth  closet,  privy, 
ashpit,  or  cesspool,  or  other  receptacle,  in  any  lissen,  cleft,  joint,  fissure, 
or  parting  in  the  Great  Oolite  or  other  rocks." 

The  Council  decided  to  approve  and  adopt  this  resolution,  and  have 
*orwarded  it  to  the  Local  Government  Board. 

Recommendations    made    in    the    Conference    of    Municipal 
Representatives — 

'•  That  the  Council  of  The  Boyal  Sanitary  Institute  be  asked  to  join  with 
other  bodies  in  organising  a  Conference  on  the  subject  of  Employ- 
ment of  Consumptive  Patients/' 

The  Council  will  take  this  suggestion  into  consideration  when  any 
proposal  is  made. 

Recommendations  made  in  the  Conference  of  Medical  Offi- 
ceas  of  Health— 

"  That,  in  the  opinion  of  this  Conference,  it  is  desirable  that  the  County 
Councils  be  empowered  to  form  Joint  Water  Boards  and  Joint 
Drainage  Boards  on  similar  lines  to  the  powers  already  possessed  in 
connection  with  Isolation  Hospitals." 
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"  That,  in  the  opinion  of  this  Conference,  the  time  has  arrived  when  thi^e 
de6nitions  of  the  words  '  drain '  and  *  sewer  *  in  the  Public  Hea]^^ —  \^ 
Acts  and  the  Metropolis  Management  Act  should  be  amended." 


The  Council  decided  to  approve  and  adopt  these  resolutions,  and  ha^ 
forwarded  them  to  the  Local  Government  Board. 


—    ^^ 


"  That,  in  the  opinion  of  this  Conference,  an  amendment  of  the  hr^  -^^ 
relating  to  the  protection  of  infant  life  is  required,  in  order  that 
person  receiving  for  hire  or  reward  for  a  period  of  more  than  forti 
eight  hours  one  or  more  children  under  the  age  of  five,  should 
controlled  by  the  Act;   that  the  County  Councils  and  the  Count 
Boroughs  outside  London  be  the  administrators  of  the  Act." 

The  Council  decided  to  approve  and  adopt  this  resolution,  and  hav» 
forwarded  it  to  the  Local  Government  Board  and  the  Home  Office. 


(( 


That,  in  the  opinion  of  this  Conference,  considering  the  insanitarj^*"*^- 
condition  of  many  dairies,  cowsheds,  and  milk- shops,  which  renderrr*-'^ 
the  milk  supplied  under  such  insanitary  conditions  imfit  for  humai  m  ^s 
consumption,  it  is  desirable  that  legislation  be  promoted  to  secui 
the  licensing  of  all  dairies,  cowsheds,  and  milkshops,  in  lieu  o 
registration  as  at  present ;  and  that  the  condition  of  licensing  shoulc 
be  that  these  premises  conform  in  every  respect  to  the  local  regula. 
tions ;  and  this  Conference  recommends  the  Council  of  The  B03 
Sanitary  Institute  to  bring  the  proposition  under  the  notice  of  th^»-  ^ 
proper  authorities." 


Recommendations  made   in   the  Conference  of  Veterinari 
Inspectors — 

"  This  meeting  of  Medical,  Veterinary,  and  Sanitary  Officers  is  of  opinio) 
that  the  present  legislation  in  relation  to  milk  is  inefficient,  an 
should  be  amended,  and  that  the  enactments  should  be  made  oo 
pulsory  and  general." 

The  Council  have  decided  to  approve  and  adopt  these  two  resolution 
and  have  forwarded  them  to  the  Local  Government  Board,  urging  tb 
desirability  of  amending  the  Dairies,  Cowsheds,  and  Milkshops  Order 
as  to  require  licensing  instead  of  registration,  and  that  the  framing  an 
adoption  of  regulations  empowered  by  the  Order  should  be  made  cou 
pulsory. 
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ECOMM£NDATIONS    MADE    IN    THE    CONrERENCE    OF    SaKITARY    In- 


"  That  this  Conference  of  Sanitary  Inspectors  urges  the  Council  of  The 
Boyal  Sanitary  Institute  to  make  strong  and  early  representation  to 
the  Local  G-ovenimeut  Board  to  ohtain  powers  to  compel  local 
sanitary  authorities — 

(a)  To  provide  public  abattoirs ; 

(6)  To  abolish  private  slaughter-houses  ; 

(c)  To  provide  for  adequate  meat  inspection  ; 

{d)  To  enforce  the  stamping  of  all  meat  which  has  passed 
inspection." 

lie  Council  have  decided  to  approve  and  adopt  this  resolution,  and 
sent  it  to  the  Local  Government  Board. 

"  This  Conference  of  Sanitary  Inspectors  requests  the  Council  of  The 
Boyal  Sanitary  Institute,  in  the  interest  of  public  health,  to  bring 
to  the  notice  of  His  Majesty's  G-oveniment  the  facts  disclosed  in 
Mr.  Pyfe's  paper  upon  the  Manufacture  and  Sale  of  Common  Rock 
Beds,  and  to  urge  the  Government  to  make  it  illegal  to  manufacture 
unclean  and  non-sterile  rags  and  other  material  into  bedding  or 
other  forms  of  upholstery." 

.8  the  Council  have  already  been  in  communication  with  the  Local 
trnment  Board  on  this  subject  (see  page  1013  of  Vol.  XXV.  of  the 
nal  of  The  Royal  Sanitary  Institute),  they  do  not  consider  that  any 
ler  action  is  desirable  at  present. 
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NOTES  ON   LEGISLATION    AND    LAW   CASEf 

These  notes  are  copied  by  permission  from  The  Law  Reports  pablished  by  The  Inooi 
porated  Ck>ancil  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the  Library  *■ 
the  Institute. 


ELECTRIC  LIGHT. — Electric  Lvjhting — Land  acquired  under  Special  Act  ^z. 
Electric  Generating  Station— Public  Health  Act,  1875  (38  4-  39  Vict,,  c.  S~^ 

s.   I/O, 

A  local  authority  acting  under  the  powers  given  to  them  by  a  Provi>ioi^ 
Order,  duly  confirmed,  which  incorporated  the  Electric  Lighting  Acts,  purcha.' — = 
land  by  agreement  for  the  purpose  of  erecting  thereon  works  for  generatKl 
electricity.  Before  the  purchase  they  hud  determined  to  adopt  a  scheme  propos== 
by  their  engineer,  under  which  they  were  to  erect  a  refuse  destructor  on  part 
the  land,  and  use  the  surplus  heat  produced  by  the  consumption  of  refuse 
aid  of  their  machinery  for  generating  electricity.  The  Council  had  power  un(3 
the  Public  Health  Act  to  acquire  land  for  the  purposes  of  erecting  a  refi — J 
destructor. 

Held,  as  a  matter  of  fact,  that  the  Council  had  acquired  the  land  in  exerc  :5 
of  their  powers  under  the  Electric  Lighting  Acts,  and  not  under  the  PuW 
Health  Act. 

Held  also,  that  the  erection  and  use  of  the  refuse  destructor  was  not  ancilln^ 
to  the  supply  of  electricity,  and  was  therefore  ultra  vires  and  must  be  restraints 

Decision  of  Earwell  J.  (1905),  2  Ch.  441,  affirmed. 

Attobney-General  V,  Pontypridd  Urban  District  Couxcil.    C.A.  Vol.  1 
Ch.  257. 


FACTORY  ACTS. — Landlord  and  Tenant — Lease —  Covenant  by  Lessee   to  p  -^ 
and  discharge  ^* Outgoings  and  Impositions'^ — Underground  Bakehmse 
Structural  Alterations  re*iuired  by  Borough  Council — E,vpenses  of — Jw  — 
diction  of  High  Court  ousted — Factory  and  Workshop  Act,  1901  (7  Edw, 
c,  22),  s,  101,  sub-ss,  2,  8, 

A  lease  of  premises  which  were  used  for  the  purpose  of  a  baker*s  shop,  ai^ 
comprised  an  underground  bakehouse,  contained  a  covenant  by  the  lessee 
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pay  and  di^icharge  all  burdens,  duties,  assessments,  outgoings,  and  impositions, 
charged,  assessed,  or  imposed  on  the  demised  premises,  or  upon  the  landlord  or 
tenant  in  respect  thereof  (landlord's  property  tax  only  excepted).     The  borough 
council  haying  refused  to  grant  the  certificate  necessary  for  the  use  of  the  bake- 
house under  the  Factory  and  Workshop  Act,  1901,  s.  101,  sub-s.  2,  unless 
certain  structural  alterations  were  made,  the  assignee  of  the  lease,  who  was  in 
occupation  of  the  premises,  applie«l  to  a  police  magistrate,  under  sub-s.  8  of  the 
al>ove-mentioned  section,  to  apportion  the  expenses  of  the  alterations  as  between 
tbe  lessors  as  owners  and  himself  as  occupier  of  the  premises,  and  the  magistrate 
made  an  order  that  three  fourths  of  the  expenses  should  be  borne  by  the  owners 
and  one  fourth  by  the  occupier.     The  lessors  having  carried  out  the  requisite 
alterations,  sued  the  assignee  of  the  lease  upon  the  above-mentioned  covenant 
to  recover  tiie  total  amount  of  the  expenses  of  those  alterations.     The  defendant 
paid  into  court  the  proportion  of  the  expenses  which  the  magistrate  had  ordered 
to  be  paid  by  him  : — 

Hdd^  on  the  authority  of  Hormr  v,  Franklin  [1905J  1  K.B.  479,  that  the 
jurisdiction  of  the  High  Court  was  excluded  in  such  a  case  bj  the  Factor}'  and 
AVorkshop  Act,  1901,  s.  101,  sub-s.  8,  and  therefore  the  action  was  not  main- 
taiDable. 

Goldstein  v.  Hollinjsworth  [1901]  2  K.B.  578,  and  Morn's  v.  Beat  [1904] 
—  K.B.  685,  discussed. 

Stuckey  v.  Hooke,  C.A.,  Vol.  II„  K.B.  20. 


•**OHDON.  — Removal  of  refuse  —Ordinartj  refuse  of  hotel — House  or  trade  refuse 
—Public  Health  (London)  Act,  ISOl  (oi  4'  55  Vict.,  c,  76),  ss,  30,  SS,  UL 

The  ordinary  refuse  of  a  hotel,  comprising  such  things  as  ashes  from  the 
5»^tes,  sawdust,  empty  bottles  and  tins,  straw  packing  cases,  tea  leaves,  waste 
P^lHir,  egg  shells,  lemon  peel,  dust  from  the  rooms  and  staircases,  etc.,  is  "  house 
"^t'use"  within  the  meaning  of  s.  30  of  the  Public  Health  (London)  Act,  1891, 
^'i^ich  tbe  sanitary  authority  is  bound  to  remove  without  payment. 

In  determining  whether  refuse  is  house  refuse  or  trade  refuse,  regard  should 
"®  had  rather  to  its  nature  than  to  its  origin  or  the  manner  in  which  it  is 
Produced. 

Gay  V.  Cadhy  [1877]  2  C.P.D.  391,  and  St,  Martin's  Vestry  v,  Gordon  [1891] 
^   Q.B.  61,  considered  and  discussed. 

Westmixsteb  CoaponATioN  v.  Gordon  Hotels,  Limited,  Div.  Gt.,  A^ol.  II., 
*^.B.  39. 
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POLLTTTION  OF  BIVEB  BY  SJLVlkQt'E.— Sewer ^Dutie»  of  County  CouneU — 
Metropolis  Management  Act,  1856  (18  Sf  19  Vict.,  e.  120)^  8.  135 — Metro^ 
polis  Management  Amendment  Act,  1858  {21  Sf  22  Vict.,  e.  104),  8,  1 
River  Thames. 

Under  s.  135  of  the  Metropolis  Management  Act,  1855,  and  s.  1  of  th 
Metropolis  Management  Amendment  Act,  1858,  the  London  County  Council, 
successors  of  the  Metropolitan  Board  of  Works,  have  a  discretion  to  decide  wha: 
sewers  and  works  are  necessary  in  carrying  out  their  duties  with  regard  to  th 
prevention  of  the  sewage  of  the  Metropolis  from  flowing  into  the  Thames ;  aiL  ^ 
therefore  they  are  not  bound  to  construct  sewers  which  would  be  properj.^ 
district  sewers,  for  the  purpose  of  intercepting  the  drainage  of  every  house  ^n 
the  Metropolis  that  in  1855  drained  into  the  Thames. 

Westminster  Corpobation  v.  London  County  Council.   Bray  J.    Vol.  LT., 
K.B.  379. 

SALE  OF  FOOD  AND  DBUOS  ACT,  1875  (38  &  39  Vict  c  63).— /m/H^rffl- 
tion  of  Margarine — Package  not  conspicuoiisly  marked — Appeal  fro^^ 
conviction  of  Court  of  Summary  Jurisdiction — Jurisdiction  of  Couft^  ^J 
Quarter  Sessions  to  hear  Ajypeal — Customs  Consolidation  Act,  1876  {3^  y 
Jfi  Vict.  c.  36)~Sale  of  Food  Sf  Drugs  Act,  1899  {62  Sf  63  Vict.  c.  51),  r-  ^''• 

Sect.  25  of  the  Sale  of  Food  and  Drugs  Act,  1899,  which  provides  tt^^^^ 
unless  the  context  otherwise  requires,  "An  offence  under  this  Act  shall  *^ 
treated  as  an  offence  under  those  Acts"  (i.e.  the  Sale  of  Food  and  Drugs  Act-^'» 
does  not  confer  the  right  of  appeal  to  a  Court  of  quarter  sessions  from  a  co^^' 
viction  by  a  Court  of  summary  jurisdiction  under  s.  1  of  the  Act  of  1899,  of 
offence  of  importing  into  the  United  Kingdom  margarine  in  packages  not 
spicuously  marked. 

So  held  by  Eidley  and  Darling  JJ.,  Bray  J.  dissenting. 

The  King  v.  Otto  Monstbd,  Limited,  Div.  Ct.,  Vol.  II.,  K.B.  456. 

SiLE  OF  FOOD  AND  DBUGS  ACT,  1875  (38  &  39  Vict  c  63),  s.  28.- 

Milk — Writte^i    Warranty — Future    Deliveries — Evidence    in    Writing  to 
connect  Particular  Consignment  tvith   Warranty. 

In  August,  1905,  a  farmer  contracted  to  supply  the  respondent  with  milk, 
and  gave  to  the  respondent  a  letter  stating  that  he  guaranteed  that  the  milk 
supplied  by  him  to  the  respondent  was  perfectly  pure  and  with  all  its  cream. 
In  December,  1905,  milk  was  consigned  to  the  respondent  by  the  farmer  and 
delivered  to  him  under  the  contract,  and  the  respondent  subsequently  sold  a 
pint  of  that  milk  to  the  appellant  as  and  for  new  milk,  which  upon  analysis  wis 
found  to  contain  16  per  cent,  of  added  water.  On  an  information  against  the 
respondent  for  having,  contrar}-  to  the  pronsions  of  the  Sale  of  Food  and 
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Drugs  Act,  1875,  sold  the  milk  not  being  of  the  nature,  substance,  and  qaality 
demanded  by  the  appellant,  the  respondent  relied  on  the  w'arranty  contained  in 
the  letter  as  a  defence  under  s.  25  or  the  Act : — 

Eddy  that  a  warranty  relating  to  goods  not  in  existence  when  the  warranty 
is  given  may  be  a  good  warranty  within  s.  25.  But  held  by  Lord  Alverstone 
C^.  and  Darling  J.  (Eidley  J.  dissenting)  that,  in  the  absence  of  any  evidence 
in  writing  connecting  the  particular  milk  sold  to  the  appellant  with  the  warranty, 
the  warranty  afforded  no  defence  to  the  respondent. 

Harris  v.  May  [1883]  12  Q.B.D.  97 :  Laidlaw  v.  Wilson  [1894]  1  Q.B.  74  ; 
and  IM>erts<m  v,  Harris  [1900]  2  Q.B.  117,  followed.  Elliott  v,  Pilcher  [1901] 
2  K.B.  817,  not  followed. 

Watts  v.  SrBTKirs,  Div.  Ct.,  Vol.  II.,  K.B.  323. 

SALE  OF  FOOD  AND  DRUGS  ACT,  1875  (38  &  39  Vict,  c.  63),  s.  25.— 

Butter,  importation  of — Admixture  with  Foreign  Fat — Package  not  con- 
spicuously marked — Application  of  Warranty  to  Importation — Sale  of  Food 
and  Drugs  Act,  1899  (62  Sf  63  Vict.,  c.  51),  ss.  1,  20,  suh-ss.  1,  2,  3, 

Where  a  defendant  is  charged  under  s.  1,  sub-s.  1  (h),  of  the  Sale  of  Food 
^^nd  Drugs  Act,  1899,  with  importing  into  the  United  Kingdom  adulterated 
t^utter  in  packages,  not  conspicuously  marked  with  a  name  or  description  indi- 
<^ting  that  the  butter  has  been  so  treated,  the  fact  that  he  received  from  the 
foreign  vendor  a  written  warranty  of  the  purity  of  the  butter  under  circumstances 
^vhioh  comply  with  the  provisions  of  s.  25  of  the  Sale  of  Food  and  Drugs  Act, 

1875,  and  s.  20,  sub-ss.  1  and  3,  of  the  Sale  of  Food  and  Drugs  Act,  1899, 
affords  no  offence,  inasmuch  as  the  written  warranty  so  received  only  constitutes 

^  defence  to  a  charge  of  selling  adulterated  goods  in  the  United  Kingdom,  and 

not  to  a  prosecution  for  importing  into  the  United  Kingdom  goods  in  packages 

insufficiently  marked. 

Kelly  v.  Lonsdale  &  Co.     Div.  Ct.,  A'ol.  II.,  K.B.  486. 

oB  WJSBS. — Drain  vested  before  1894  ^'»  Highway  Authority  not  being  a  Local 
Authority— Public  Health  Act,  1875  {^38  4'  39  Vict.  c.  55)  $.  4— Local 
Oovemment  Act,  1894  (56  ^  57  Vict.  c.  73)  s.  25. 

Where  before  the  year  1894  a  drain  was  vested  in  a  highway  authority 

'Which  was  not  also  a  sanitary  authority,  and  was  consequently  not  a  sewer 

^thin  the  definition  in  s.  4  of  the  Public  Health  Act,  1875,  it  did  not  upon  the 

passing  of  the  Local  Government  Act,  1894,  become  a  sewer  by  reason  of  its 

becoming  vested  under  s.  25  of  that  Act  in  a  district  council  which  was  both  a 

highway  authority  and  a  sanitary  authority. 

WiLLiAMSoir  V.  DuBHAM  EuBAL  COUNCIL,  Div.  Ct.,  Vol.  IL,  K.B.  65. 
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DRAINAGE  J^l^TKViT. ^{Scotland)— -  Public  Health— AtsessuufU^Evpenses  of 
informing  Special  District— Public  Health  (Scotland)  Act,  1897  (60  ^  61 
Vict.  c.  38)  8.  133. 

By  8.  133  of  the  Public  Health  (Scotland)  Act,  1897:  "  In  any  Burgh  or 
where  any  special  drainage  district  has  been  formed  under  this  Act  .  ...  the 
expenses  incurred  by  the  local  authority  for  sewerage  or  drainage  within  the 
same  or  for  the  purposes  thereof  and  the  sums  necessary  for  payment  of  tssi 
money  borrowed  thereof  either  before  or  after  the  passing  of  this  Act,  togetUe^ 
Nvith  the  interest  thereof,  shall  be  paid  out  of  a  special  sewer  assessment  wbi*^ 

the  local  authority  shall  raise  and  levy  on  and  within  such spec^"^ 

district " : — 

Held  (affirming  the  decision  of  the  First  Division  of  the  Court  of  Sess^i^ 
[1904]  6  F.  553),  that  where  a  special  drainage  district  has  been  formed  i 
county  the  local  authority  is  entitled  to  levy  an  assessment  within  the  s 
district  to  meet  expenses,  including  legal  expenses  necessarily  and  propt: — = 
incurred  in  connection  with,  but  prior  to,  the  formation  of  the  district. 

Inverabitt  v.  Forfarshibe  Couxty  Council,  H.L.(Sc.).    A.C,  Pt.  III.  3-      * 
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By     D.     S.      DAVIES,      M.D., 
Medical  Officer  of  Healthy  Bristol, 

President  of  the  Conference. 


I  DO  not  propose  to  repeat  from  this  chair  the  information  as  to  the 
present  health  position  of  the  city  of  Bristol,  which  has  already  been 
^id  before  you  in  the  Official  Handbook.  It  may  be  accepted  that  so  far 
**  regards  the  general  mortality  rate  the  position  is  satisfactory ;  that  so 
far  as  regards  the  "zymotic"  rate,  the  ''fever"  rate,  and  the  "diarrhoea" 
^te  the  same  may  be  said ;  and,  lastly,  that  so  far  as  regards  that  most 
^^portant  point,  the  infant  mortality  rate,  Bristol  holds,  in  relation  to  the 
other  large  towns  of  England,  a  somewhat  enviable  position. 

I  may  at  once  state  that  I  think  the  city  of  Bristol  has  some  reason 
^  be  proud  of  her  position  as  to  these  figures,  and  those  who  are  interested 
^'^  public  health  matters  may  naturally  ask  to  what  Bristol  owes  such 
S^nerally  favourable  returns. 

The  observant  layman,  visiting  the  district  for  the  first  time,  might  be 
Pardoned  for  deciding,  as  he  surveys  from  the  vantage  point  of  Brandon 
*fill  or  of  Clifton  Down  the  romantic  position  of  the  city,  nestling  in  a 
^^oad  valley,  stretching  its  lines  of  streets  and  houses  up  and  over  the 
*^l8  on  one  side,  as  though  to  gain  a  view  of  the  broad  estuary  of  the 
^vem  flanked  by  the  hills  of  Wales,  and  to  inhale  the  breeze  blowing 
'^^ght  in  from  the  Western  Ocean ;  stretching  towards  the  other  side 
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DBAINAOE  BKTBIOT. ^(Scotland)— Public  Health— Atststment—Exyenm  of 
informing  Special  District — Public  Health  (Scotland)  Act,  1897  (60  if  61 
Vict.  c.  38)  8,  133. 

By  8.  133  of  the  Public  Health  (Scotland)  Act,  1897:  "  In  any  Burgh  or 
where  any  special  drainage  district  has  been  formed  under  this  Act  ....  the 
expenses  incurred  by  the  local  authority  for  .sewerage  or  drainage  within  the 
same  or  for  the  purposes  thereof  and  the  sums  necessary  for  payment  of  any 
money  borrowed  thereof  either  before  or  after  the  passing  of  this  Act,  together 
Nvith  the  interest  thereof,  shall  be  paid  out  of  a  special  sewer  assessment  which 

the  local  authority  shall  raise  and  levy  on  and  within  such special 

district " : — 

Held  (affirming  the  decision  of  the  First  Division  of  the  CJourt  of  Session 
[1904]  6  F.  553),  that  where  a  special  drainage  district  has  been  formed  in* 
county  the  local  authority  is  entitled  to  levy  an  assessment  within  the  speca*^ 
district  to  meet  expenses,  including  legal  expenses  necessarily   and  prop^^W 
incurred  in  connection  with,  but  prior  to,  the  formation  of  the  district. 

Inverakity  v.  Forfarshire  Col-xty  Council,  H.L.(Sc.).    A.C,  Pt.  III.  3^^ 
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By     T>.     S.     DAVIES,      M.D., 
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President  of  the  Conference. 


I  DO  not  propose  to  repeat  from  this  chair  the  information  as  to  the 
present  health  position  of  the  city  of  Bristol,  which  has  already  been 
laid  before  you  in  the  Official  Handbook.  It  may  be  accepted  that  so  far 
*s  regards  the  general  mortality  rate  the  position  is  satisfactory ;  that  so 
far  as  regards  the  "zymotic"  rate,  the  "fever"  rate,  and  the  " diarrhoea ''^ 
'^te  the  same  may  be  said ;  and,  lastly,  that  so  far  as  regards  that  most 
^^portant  point,  the  infant  mortality  rate,  Bristol  holds,  in  rehition  to  the 
other  large  towns  of  England,  a  somewhat  enviable  position. 

I  may  at  once  state  that  I  think  the  city  of  Bristol  has  some  reason 
^  be  proud  of  her  position  as  to  these  figures,  and  those  who  are  interested 
^  pubUe  health  matters  may  naturally  ask  to  what  Bristol  owes  such 
generally  favourable  returns. 

The  observant  layman,  visiting  the  district  for  the  first  time,  might  be 
Pardoned  for  deciding,  as  he  surveys  from  the  vantage  point  of  Brandon 
*iUl  or  of  Clifton  Down  the  romantic  position  of  the  city,  nestling  in  a 
**^d  valley,  stretching  its  lines  of  streets  and  houses  up  and  over  the 
^^  on  one  side,  as  though  to  gain  a  view  of  the  broad  estuary  of  the 
^^ern  flanked  by  the  hills  of  Wales,  and  to  inhale  the  breeze  blowing 
*^^ght  in  from  the  Western  Ocean ;  stretching  towards  the  other  side 

Vol.  ixvu.    no.  11.  ss 


614      Address  to  Conference  of  Medical  Officers  of  Health. 

over  the  undulating  country  that  reaches  towards  the  Mendips ;    sucV 
an  observer  might,   1   say,  be  pardoned  for  concluding  that  the  coi 
manding  natural  position  of  the  city  sufficiently  accounted  for  its  favoi 
able  health  returns. 

But  no  one  of  those  here  present  would  fail  to  remind  him  that  t^-^^ 
health  of  a  city  is  a  composite  factor,  that  one  set  of  favourable  conditic^^^^ 

may  account  for  the  absence  or  small  fatality  of  one  class  of  disease,  wh *jl^ 

another  totally  different  set  of  favourable  conditions  would  be  needed  ^ 

explain  immunity  from  another  class  of  disease ;    furthermore,  that  t— ^^® 
favourable  conditions  are  sometimes  local  and  sometimes  personal,  so  th — ^^^ 
the  health  condition  is  a  resultant  of  the  various  favourable  or  unf avoi— ^^ '•^^ 
able  conditions  interacting  amongst  persons  and  places,  and  is  not  a  simjj'  -^r 
result  due  to  a  single  cause. 

And  again,  it  is  a  fact  that,  although  this  beautiful  city  enjoyed  iZ^:^  ^ 
same  advantages  of  site  as  it  does  now,  before  the  sanitary  awakening  of  tt-:^  ^ 
last  century,  want  of  appreciation  of  the  elementary  necessities  for  healtK  ^^  -^ 
communal  life  had  produced  a  condition  of  things  in  Bristol  that  w"^^^^^ 
simply  deplorable. 

1  have  before  me  a  report  (long  out  of  print)  of  very  great  interest  - 

the  city,  dated  1850,  and  presented  by  Mr.  Geo.  T.  Clark,  Superintender^^-e 
Inspector  to  the  General  Board  of  Health  of  that  period.  It  represenMriK:  ^ii; 
the  results  of  a  preliminary-  inquiry  into  the  sewerage,  drainage,  and  supp^i^BlP^J 
of  water,  and  into  the  general  sanitary  condition  of  the  inhabitants  of  ttiJtie 
City  and  County  of  Bristol.  From  this  report  it  is  abundantly  evidei^^D^ 
that  neither  its  natural  position  nor  its  proximity  to  the  sea  breezes  wes 
sufficient  to  reverse  the  inevitable  results  of  man's  ignorance  or  cj 
ness,  or  both,  in  regard  to  the  provision  of  the  necessary  conditions 
healthy  existence  in  a  crowded  city. 


The  population  then  numbered  some  140,000  (it  is  now  363,000).  T. 
death-rate  for  the  City  of  Bristol,  including  the  older  and  more 
wards,  St.  Augustine,  Castle  Precincts,  St.  James,  Redcliffe,  and  St.  Pa^tJ^^i 
was,  over  an  average  of  seven  years,  no  less  than  27  per  1,000;  and  f^-^^^ 
the  Clifton  union,  including  Clifton,  St.  Philip,  Ashley,  and  Westburr'^y' 
was  for  the  same  period  24. 

This  volume  is  full  of  the  most  interesting  particulars,  showing  h< 
general  was  at  that  time  the  neglect  of  the  most  ordinary  sanitary  pi 
-cautions,  not  only  in  the  crowded  courts  of  the  City  and  Clifton,  but 
many  of  the  main  streets  and  thoroughfares. 

I  do  think  that  our  visitors  to  the  Congress  this  week  will  not  recogni 
the  Inspector's  description  of  the  White  Ladies'  Road  in  1850 : 
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**  The  White  Ladies'  Road  has  an  open  gutter,  down  which  the  house 
drainage  runs  into  a  side  ditch,  and  is  most  offensive.  The  road  is 
very  imperfectly  lighted,  some  of  the  lamps  being  80  yards  apart.  Lower 
down,  opposite  Garraway  &  Maye's  Nursery,  the  drain  is  peculiarly  offen- 
sive. Above  White  Ladies'  Gate  (near  the  present  Clifton  Down  Station) 
in  the  bottom  of  the  valley,  several  open  drains  meet,  and  their  contents 
are  generally  complained  of.  In  a  field  in  front  of  West  Clifton  Terrace 
the  sewage  escapes  over  a  large  space.  The  whole  of  this  nuisance  is  by 
the  side  of  a  great  thoroughfare,  and  in  front  of  excellent  houses,  all  of 
which  drain  either  into  cesspools  or  into  these  ditches." 

The  Inspector's  comments  on  the  water  supply  in  the  same  report 
fitate  that  until  about  two  years  before  Bristol  was  worse  supplied  with 
"water  than  any  great  city  in  England.  Its  ancient  citizens,  indeed,  who 
l>uilt  churches  and  founded  schools  and  charities,  did  not  neglect  to  supply 
their  city  with  this  great  necessary  of  life,  but  the  old  conduits  had  not 
l)een  extended,  and  the  Clifton  supply,  for  example,  was  confined  to  the 
lionses  of  the  rich ;  the  poor  at  all  times  had  to  fetch  water,  and  in 
summer  many  of  them  were  forced  to  go  for  it  to  considerable  distances; 
"water  carrying  was  a  lucrative  trade,  and  the  poor  paid  from  ^d.  to  Id.  a 
lucket.  The  New  Water  Co.,  as  it  was  then  called,  very  soon,  by  its 
progressive  and  active  private  enterprise,  removed  this  reproach. 

We  can  hardly  be  surprised  that  the  Inspector  in  his  summary, 
xemarked :  "  The  mortality  of  the  city  of  Bristol  and  the  sickness  which  it 
represents  are  the  cause  of  great  pecuniary  loss  to  the  city,  from  the 
increase  which  is  thus  brought  upon  the  poor's  rate,  both  from  the  loss  of 
productive  labour,  the  cost  of  medicines  and  relief,  and  the  support  of 
wdows  and  orphans;  and  that  this  excessive  mortahty,  sickness  and 
consequent  expense  are  to  be  attributed  in  a  very  great  measure  to  the 
fcad  condition  of  the  houses  of  the  labouring  classes,  which  suffer  from 
'''^ant  of  drainage,  water,  and  house  accommodation ;  to  the  filthy  state  of 
^ost  of  the  suburban  streets  and  lanes,  and  to  the  want — save  in  the  old 
<^ity  and  a  part  of  Clifton — of  scavenging  arrangements." 

The  Inspector  insisted  also  upon  the  fact  that  the  powers  of  the  local 
governments,  whether  parochial  or  under  local  Acts,  are  quite  insufficient 
*^f  the  sanitary  wants  of  the  city,  and  even  were  they  more  extensive, 
^^ould  still  remain  insufficient,  unless  administered  by  one  body  over  the 
^''^Hole  municipal  area. 

To  my  mind  there  is  a  great  deal  more  in  such  a  description  of  sani- 
^^^^  deficiencies  than  the  mere  dramatic  picture  of  filth  heaps  and  open 

'ers.      These   abominations   are   only  the   outward   and   visible   signs 
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of  municipal  apathy  and  of  lack  of  intelligent  control.  These  foul  condi- 
tions would  serve  to  foster  only  some  of  the  ills  from  which  the  city 
suffered ;  but  with  this  evidence  of  entire  absence  of  a  sanitaiy  conscience, 
there  is  little  wonder  that  in  every  conceivable  way  disease  would  take 
advantage  of  its  natural  methods  of  spreading,  unhindered  by  any  reasonable 
or  well-considered  measures  of  prevention. 

Shortly  before  this  report  appeared,  cholera,  grim  in  its  lessons,  but 
beneficent  in  its  results,  had  claimed  two  thousand  victims,  and  had  given 
strong  impulse  to  reform.  Private  enterprise  looked  for  and  provided 
water ;  a  general  and  well-considered  scheme  of  sewerage  was  not  long  in 
following.  But  still  typhus  fever  was  endemic,  smallpox  paid  frequent 
and  fatal  visits,  scarlet  fever  was  far  too  common  and  fatal.  It  was  seen 
that  though  measures  of  general  sanitation  formed  the  essential  ground- 
work of  municipal  health,  further  measures  in  the  way  of  supervision  and 
control,  isolation  and  disinfection,  were  necessary  to  check  the  spread  of 
the  large  group  of  diseases  which  depended  rather  upon  personal  com- 
munication than  upon  local  insanitary  conditions. 

In  1865,  then,  the  first  health  officer  was  appointed,  and  by  vigorous 
isolation  and  administration  succeeded  in  giving  decided  check  to  the  en- 
croachments of  tj'phus,  a  disease  which  has  since  languished  and  died  out. 

In  the  following  year  cholera  gave  opportunity  for  testing  the  value 
of  measures  based  upon  study  of  the  life-history  of  the  disease,  and  a 
vigorous  policy  of  isolation,  disinfection,  and  protection  of  water  supplies 
resulted  in  gratif  jnng  success. 

These  early  successes  seem  to  have  had  the  result  of  somewhat  re- 
tarding progress,  for  in  the  matter  of  isolation  accommodation  for  fevers 
the  guardians  were  permitted  for  many  years  to  retain  in  their  hands  the 
main  provision  of  hospitals.  Indeed,  it  was  not  until  after  1893  that  the 
whole  responsibility  for  this  provision  was  taken  over  by  the  Corporation 
and  the  erection  of  modem  hospitals  begun  in  earnest. 

But  althougli  Bristol  is  somewhat  cautious  in  adopting  new  methods, 
she  must  have  the  credit  of  following  a  good  lead  when  she  has  proved 
it  to  be  good.  The  various  enactments  which  have  from  time  to  time 
supplemented  the  main  Public  Health  Act  have  all  received  attention  and 
have  had  provision  made  for  their  enforcement.  Bristol  may  not  force 
the  pace  in  regard  to  every  regulation  or  requirement  that  the  earnest 
reformer  demands,  but  she  will  take  care  that  what  seems  reasonabh 
necessary  is  carried  out. 

I  have  in  some  degree  taken   you  into  my  confidence  in  regard  to 
the  character  of  a  citv  which  has,  at  any  rate,  attained  to  an  enviable 
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position  from  a  health  point  of  view,  from  a  condition  once  as  bad 
as  it  was  possible  to  conceive.  That  further  progress  is  possible  and 
desirable  I  fully  admit,  and  there  are  most  favourable  indications  that 
public  opinion  will  support  continuous,  well-considered  progi'ess  in  many 
directions,  not  least  in  the  direction  of  dealing  with  the  question  of  infant 
mortality,  which,  though  it  shows  favourable  figures  for  Bristol  amongst 
the  large  towns,  is  yet  in  my  opinion  susceptible  of  considerable  improve- 
ment. I  also  hope  that,  at  no  distant  time,  medical  superv  ision  of  scholars 
will  be  satisfactorily  arranged  for. 

But  I  must  not  detain  you  in  voicing  all  my  hopes  for  the  future. 
The  efficiency  of  public  health  administration  is  closely  bound  up  with 
the  powers  under  which  we  act;  and,  although  tact  and  discretion, 
and  I  may  add,  occasionally  a  little  assumption  of  power,  may  suffice  to 
tide  us  over  difficulties,  it  is  nevertheless  unsatisfactory  and  difficult  to 
carry  out  our  full  duties  unless  we  are  properly  supported  by  adequate 
statutory  authority.  No  one  is  so  well  qualified  to  appreciate  the  deficiency 
of  an  Act  as  the  man  who  has  to  work  it.  I  look  forward,  therefore,  to 
the  suggestions  which  are  to  be  made  and  to  the  discussion  that  mil 
follow  with  confidence  for  much  help  and  enlightenment. 
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JOINT    ^S^TATER    &   DRAINAGE    BOARDS 

By      H.      IVIEREDITH:      JEiICH:A.RDS,      JVT.D., 

Medical  Officer  of  Healthy   Croydon, 

(fellow.) 


IT  is  doubtless  common  ground  with  most  of  us  that  decentralisation  i*^ 
local  government  has  proceeded  too  far,  and  that  the  division  of  t  li^ 
country  into  small  urban  and  rural  districts  has  many  serious  disadv£»-H* 
tages.  Not  the  least  of  these  is  the  incapacity  of  small  districts  to 
out  comprehensive  water,  sewerage,  and  sewage-disposal  schemes, 
incapacity  arises  from  various  obvious  causes,  and  especially  from  lack  ^^ 
funds,  absence  of  sufficiently  skilled  advisers,  and  unwillingness  to  volc»-^^^' 
tarily  combine  with  neighbouring  districts.  Some  of  these  difficulties  ^^^ii' 
be  better  appreciated  if  concrete  instances  are  described. 

Take  first  the  case  of  public  w^ater  supplies.     An  urban  district,  -^^» 
has  very  ample  resen^oir  capacity,  but  an  insufficient  gathering  groui::*^ 
The  neighbouring  district,  B,  has  a  very  large  gathering  ground,  whiclm    ^* 
cannot  properly  make  use  of  because  the  geological  formation  is  such  tl:B.^* 
a  large  storage  reservoir  cannot  be  constructed  at  anything  hke  a  reaso^i- 
able  cost.     Obviously  the  proper  course  is  for  the  two  districts  to  fonri  ^ 
joint  water  board  and  use  A's  reservoirs  for  the  storage  of  water  ivotMi 
B's  gathering  ground.     This  was  proposed  several  years  ago,  but  owiiy?' 
to  local  jealousies  has  never  been  carried  into  effect.     Were  the  adminis-' 
trative  county  given  the  power  suggested  in  the  resolution,  they  couli 
compel  the  districts  to  unite,  unless  the  Local  Government  Board  decided 
otherwise  on  appeal  from  either  authority. 

Take,  again,  the  various  water  authorities  that   are  deriving  their 
supply  from  wells  sunk  in  the  chalk  in  Surrey  and  Kent.     Everj^one  who 
is  familiar  with  the  district  knows  that,  owing  to  the  mutual  opposition  of 
adjacent  authorities,  this  splendid  source  of  supply  is  not  being  used  to 
the  best  advantage. 


I 
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Similarly,  sewerage  and  sewage  disposal  schemes  are  often  insufficient 
d  unduly  costly  because  each  small  authority  endeavours  to  carry  out  a 
item  of  its  own,  though  a  joint  scheme  would  often  be  more  simple  and 
st  less  in  up-keep.  In  my  own  district  a  small  urban  district  is  at  the 
ssent  moment  seeking  power  to  borrow  money  (I  believe  £60,000  in  all) 
•  a  most  elaborate  sewerage  and  sewage-disposal  scheme,  though  the 
lin  sewers  of  an  adjacent  authority  are  within  easy  reach. 

Doubtless  many  present  can  recall  numerous  similar  anomalies,  and  I 
ve,  therefore,  every  confidence  in  moving  the  resolution  standing  in  my 

nae : —  -r> 

Resolution. 

That,  in  the  opinion  of  this  Conference,  it  is  desirable  that  County 
Councils  be  empowered  to  form  Joint  Water  Boards  and  Joint  Drainage 
Boards  on  similar  lines  to  the  powers  already  possessed  in  connection  with 
Isolation  Hospitals. 

Db.  J.  B.  Kate  (W.  Eiding  C.C.)  seconded  the  resolution  presented  by  Dr. 
shards.  The  diflSculties  arose  in  connection  with  the  buying-up  of  gathering 
»unds,  and  also  in  the  distribution  of  the  water.  Corporations  took  gathering 
*unds  in  excess  of  their  requirements,  and  small  sanitary  authorities  nearer 
«e  grounds  were  often  deprived  of  their  birthright.  Then  it  happened  that 
^ater-vending  authority.  A,  sold  to  B,  and  B  to  C.  The  last  required  a  supply 
some  small  village,  and  it  was  necessary  that  A  approve  of  B  selling  to  C. 
B  result  was  frequently  disagreement  and  delay. 

Bb.  Middletox  Mabtix  (Gloucester)  considered  that  the  powers  proposed 
be  given  to  county  councils  would  be  very  valuable,  and  would  have  an  im- 
*tant  indirect  bearing.  At  the  present  time  one  reason  given  by  county 
LQcils  for  not  appointing  county  medical  officers  of  health  was  that  even  if 
y  appointed  one,  he  had  no  powers.  Therefore  the  more  direct  power  that 
Jd  be  given  to  county  councils  in  sanitary  matters,  the  greater  the  probability 
't  comity  medical  officers  would  be  appointed  by  county  councils.  In  those 
mties  where  county  medical  officers  had  made  a  strong  position,  they  were  of 

greatest  assistance  to  district  medical  officers  of  health,  who  had  difficulty  in 
lucing  dilatory  district  councils  to  move  in  sanitary  matters. 

Db.  Hbnbt  E.  Abmstbong  (Newcastle-upon-Tyne)  supported  the  resolution, 
1  in  so  doing  advocated  the  union  of  sanitary  authorities  into  a  national,  non- 
litical  body  for  dealing  with  this  subject,  milk  supply,  and  several  other 
liters,  which  cannot  be  efficiently  handled  under  existing  conditions,  owing  to 
e  distance  between  the  different  districts  concerned,  the  divergence  between 
e  respective  interests  involved,  and  for  other  reasons. 

The  resolution  was  carried.* 

*BesolutioD8  passed  are  referred  to  the  Council,  and  their  decision  is  given  on 
page  605,  No.  10. 
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DEFINITION    OF    DRAIN   AND    SEWEE, 

l^y    JOHN    KC)13EIlTS01Sr,     Idl.r). 


THERE  is  probably  not  a  district  in  the  whole  of  England  where,  with- 
in the  last  ten  or  twenty  years,  real  difficulties  have  not  occurred  in 
deciding  what  is  a  drain  and  what  is  a  sewer.  While  this  is  generally 
true  in  the  great  majority  of  towns,  the  question  is  one  of  everyday  worry 
and  anxiety,  and  in  a  great  many  cases  of  obvious  injustice. 

It  will  be  found  in  practice  that  the  type  of  drainage  arrangements  in 
different  towns  varies  a  great  deal.  In  certain  of  our  Lancashire  and 
Yorkshire  towns  with  long  back  passages  there  is  not  nearly  so  much 
difficulty  as  in  the  case  of  court-yard  towns.  The  amount  of  bad  feeling 
and  friction  which  has  been  generated  between  municipal  authorities  on 
the  one  hand,  and  local  surveyors  and  property  owners  on  the  other,  is 
very  great.  The  expense  to  property  owners  and  the  profit  to  the  legal 
profession  is  considerable  at  the  present  time. 

Numerous  books  have  been  written  on  the  law  relating  to  drains  and 
sewers,  mainly  with  the  object  of  making  it  more  clear  as  to  what  is  a 
drain  and  what  is  a  sewer.  Mr.  Macmorran's  book  of  853  pages  is  one  of 
the  latest  of  these. 

When  we  look  into  the  case  law  on  the  subject,  and  read  many  of  the 
conflicting  decisions,  we  are  struck  with,  apparently,  an  absence  of  common 
sense  in  many  of  the  important  cases.  When  we  hear  of  rain-water  gutters 
becoming  sewers,  and  of  rain-water  spouts  being  sewers,  and  of  the  drain- 
age from  houses  flowing  first  of  all  through  drains  into  sewers,  and  then 
again  through  a  drain  before  it  enters  the  real  sewer,  I  think  one  is 
justified  in  suggesting  that  some  common-sense  action  should  be  taken  to 
settle  the  matter. 

For  many  corporations  the  matter  is  one  of  very  great  importance 
from  the  point  of  view  of  the  rates.  A  wrong  interpretation  of  the  mean* 
ing  of  the  words  may  mean  a  difference  of  anything  between  £5,000  and 
£10,000  a  year  in  our  larger  municipalities  in  the  upkeep  of  what  are 
obviously  di*ains. 
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I  feel  strongly  that  the  question  is  not  so  difficult  as  at  first  sight  it 
appears  to  be.  Only  ten  or  fifteen  years  ago,  the  owners  of  property  built 
their  houses  and  paid  for  the  drains  with  the  clear  understanding  that 
ivhether  they  were  separate  or  combined,  or  tangled  in  any  way  one  likes 
:o  imagine,  they  were  things  which  it  was  their  duty  to  repair  and  keep 
ight  for  ever. 

Quibbles  in  interpretation  of  the  law  have  made  it  possible  to  raise  a 
loubt  as  to  whether  almost  everyone  of  these  old  drains  is  a  drain  or 
ewer.  My  own  feeling  is  that  the  best  solution  of  the  difficulty  will  be 
omewhat  in  the  direction  of  requiring  o^^^aers  to  keep  their  drains  or 
ewers  in  repair  on  private  property,  while  the  municipality  keeps  the 
Lrains  and  sewers  in  the  public  highway  in  repair.  I  am  aware,  of  course, 
hat  there  are  sewers  running  across  private  property  which  it  would  be 
►erfectly  easy  to  exempt,  and  also  that  there  are  several  other  contingen- 
:ies  which  would  have  to  be  provided  for ;  but  the  main  lines  on  which  I 
vould  look  for  the  amendment  in  the  law  are  in  the  direction  of  making 
Jie  owner  responsible  for  everything  which  is  on  his  property,  allowing 
;he  municipality  to  be  responsible  for  that  part  of  the  drain  which  con- 
lects  to  the  sewer  and  which  is  in  the  road. 

Resolution. 

That,  in  the  opinion  of  this  Conference,  the  time  has  arrived  when 
the  delinitions  of  the  words  "di-ain"  and  "sewer'*  in  the  Public  Health 
Acts  and  the  Metropolis  3Ianagement  Act  should  be  amended." 


Mb.  Snaith  (Birkenhead)  seconded  the  resolution. 

De.  Bond  (Gloucester)  said  that  the  subject  under  discussion  was  a  very 
complicated  and  difficult  one,  which  could  not  be  simplified  by  a  mere  varia- 
tion of  definitions.  It  was  partly  a  question  of  law  and  partly  of  fact  in  each 
^^ae.  What  seemed  to  be  wanted  was  a  codification  of  the  law  as  established 
by  judicial  decisions.  After  that  had  been  done,  the  question  of  definition  would 
follow  as  a  matter  of  course. 

Cou>'CiLLOB  Maclurb  (Belfast)  said  that  the  tangled  subject  of  drains  and 
sewers  was  one  that  the  authorities  in  Belfast  had  had  considerable  trouble 
^ith.  By  their  own  local  Acts  a  drain  was  defined  as  belonging  to  the  owner  of 
tVie  premises  served  by  it,  and  must  be  kept  in  repair  by  him,  the  Corporation 
being  responsible  for  the  main  sewer  in  the  street  only.  By  the  Public  Health 
Act  a  drain  became  a  sewer  when  it  drained  more  than  one  house.  Their  very 
^b\e  town  clerk.  Sir  Samuel  Black,  often  expressed  his  dissatisfaction  with  the 
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absurd  changes  made  by  the  Public  Health  Act.  He  voiced  the  mind  of  the 
health  authority  when  he  said  they  would  gladly  welcome  amendments  in  this 
Act. 

Dr.  H.  Manley  (West  Bromvvnch)  said  the  difficulty  had  greatly  arisen 
from  Sect.  19  of  the  Public  Health  Acts  Amendment  Act,  1890,  which  was 
really  intended  to  apportion  the  expenses  among  the  property  owners  where 
there  are  more  than  one.  The  rights  of  the  local  authority  against  the  person 
by  whose  act  or  default  the  common  drain  (or  sewer)  came  into  disrepair  are 
identical  in  both  cases. 

The  President  of  the  Gonfebence  (Dr.  D.  S.  Davies,  Bristol)  said  that 
considerable  difficulty  had  from  time  to  time  arisen  in  Bristol  in  regard  to 
Sect.  19,  Public  Health  Acts  Amendment  Act,  1890,  and  to  the  definition  of 
sew^er  and  drain  in  the  Public  Health  Act,  1875.  To  meet  this  difficulty  the 
Corporation  introduced  Section  34  in  the  Bristol  Corporation  Act,  1905,  and 
since  then  no  difficulty  had  arisen.     The  section  was  as  follows : — 

THE  BRISTOL  CORPORATION  ACT,  1905,  Section  34 

(5  Edward  VII.,  Session  1905). 

(1)  Where  two  or  more  houses  or  premises  are  connected  with  a  single  printe 
drain  which  conveys  their  drainage  into  a  public  sewer,  the  Corporation  shall  hare 
all  the  powers  conferred  by  Section  41  of  •'The  Public  Health  Act,  1875," and  the 
Corporation  may  recover  any  expenses  incurred  by  them  in  executing  any  vorki 
under  the  powers  conferred  on  them  by  that  section  from  the  owners  of  the  hoiuai 
in  such  proportions  as  shall  be  settled  by  the  city  surveyor,  or  (in  case  of  dispute) 
by  arbitration  under  "The  Public  Health  Act,  1876,**  or  by  a  court  of  summiry 
jurisdiction,  and  such  expenses  shall  be  recoverable  summarily  as  a  dvil  debt,  or 
the  Corporation  may  declare  them  to  be  private  improvement  expenses,  and  may 
recover  them  accordingly. 

(2)  Section  19  of  the  Public  Health  Acts  Amendment  Act,  1890,  shall  cease  to 
be  in  force  within  the  city. 

(3)  For  the  purposes  of  this  section,  the  expression  "  drain  ^  includes  any  sewer 
or  drain,  whether  constructed  before  or  after  the  passing  of  this  Act,  with  which 
two  or  more  houses  or  premises  (whether  belonging  to  the  same  or  different  ownen) 
are  at  the  date  of  the  passing  of  this  Act,  or  may  at  any  time  hereafter  be  connected, 
or  which  is  used,  or  capable  of  being  or  intended  to  be  used,  for  the  oonveyanoeof 
the  drainage  of  such  houses  or  premises  directly,  or  by  means  of  any  other  sewer  or 
drain  to  any  public  sewer  situate  under  a  street  repairable  by  the  inhabitants  at 
large,  but  shall  not  include  anv  sewer  which  has  been  constructed  to  the  satisfaetioD 
of  the  Corporation  under  Section  150  of  "  The  Public  Health  Act,  1875,"  or  any  sewer 
which  has  been  constructed  by  the  Corporation  for  the  effectual  drainage  of  the 
city. 

The  resolution  was  carried.* 


*  Resolutions  passed  are  referred  to  the  Council,  and  their  decision  is  given  on 
page  606.  No.  10. 
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INFANT    LIFE    PROTECTION 

By    A.     WELJL.E8LEY     HARRIS,     ]Vt.I>. 

(FELLOW.) 


ALL  persons  interested  in  public  health  matters  have  suddenly  bestirred 
1  themselves  into  considering  the  best  means  of  lessening  infantile 
lortaUty,  and  of  remedying  the  conditions  which  for  so  long  have  been 
3glected. 

The  wastage  of  infant  life  is  enormous,  and  although  we  all  agree  that 
jaths  of  infants  under  1  year  must  exist  in  a  large  proportion,  we  know, 
t  sanitarians,  that  a  considerable  percentage  of  these  deaths  are  due  to 
peventable  diseases,  and  every  step  is  being  taken  by  public  health  au- 
lorities  to  improve  the  environment  of  infants,  to  educate  the  parents  in 
le  feeding  and  management  of  their  young,  and  even  to  provide  specially 
:epared  food  to  those  who  are  either  unable  to  nurse  their  children  or  to 
"ovide  them  with  satisfactory  substitutes  for  breast  milk. 

Li  the  crusade  against  infantile  mortality,  no  action  has  been  taken,  so 
I  as  I  am  aware,  to  improve  the  condition  of  a  large  number  of  children 
ho  are  for  special  reasons  entrusted  to  the  care  of  absolute  strangers.  I 
fer  to  children  put  out  to  nurse. 

As  you  are  aware,  certain  protection  is  afforded  by  the  Infant  Life 
rotection  Act,  an  Act  which  requires  the  registration  of  all  persons 
ioeiving  for  hire  or  reward  for  a  period  of  more  than  48  hours,  two  or 
ore  children  under  the  age  of  five.  Beyond  this  registration,  there  is  a 
Ttain  amount  of  salutary  control  over  the  persons  referred  to.  Un- 
rtunately,  however,  there  are  a  very  large  number  of  nurse  children 
Ik)  are  not  in  registered  homes,  the  receivers  of  the  children  contracting 
it  of  the  Act  by  not  receiving  more  than  one  child  at  a  time. 

The  controlling  authority  under  the  Act  is  the  London  County 
)uncil  in  London,  and  outside  the  Metropolitan  area  the  Boards  of 
lardians. 

In  regard  to  the  administration  in  London,  I  think  there  can  be  no 
ibt  that  the  powers  should  be  transferred  to  the  Metropolitan  Borough 
ancils,  who  now  receive  a  return  of  all  births  in  the  district,  and  are 
ily  to  receive  other  information  which  the  London  County  Council 
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could  not  obtain.      Further,  the  Borough  Councils  are  provided  with  the 
staff  necessary  for  efficient  administration.     At  present,  in  London,  the 
Act  has  not  even  the  advantage  of  being  administered  by  the  PubEc 
Health  Department  of  the  London  County  Council,  but  is  governed  bj 
the  Public  Control  Department,  and  on  examining  the  last  report  one  finds 
matter  relating  to  this  very  important  subject  sandwiched  in  between 
reports  in  regard  to  the  Explosives  Act,  glanders  and  rabies,  the  importa-   : 
tion  of  dogs,  and  swine  fever. 

In  areas  outside  London  the  powers  should  be  transferred  from  the 
Boards  of  Guardians  to  the  local  sanitary  authorities. 

From  your  experience  as  medical  officers  of  provincial  towns,  I  am  sure 
you  will  agree  that  such  an  alteration  is  desirable. 

I  have  pleasure  in  moving  the  following  resolution : — 

Resolution. 

That,  in  the  opinion  of  this  Conference,  an  amendment  of  the  law 
relating  to  the  protection  of  infant  life  is  required,  in  order  that  any  person 
receiving  for  hire  or  reward  for  a  period  of  more  than  48  hours  one  or  more 
children  under  the  age  of  five,  should  be  controlled  by  the  Act;  that  the 
administration  of  the  Act  should  be  transferred  from  the  Boards  of 
Guardians  to  the  Local  Sanitary  Authorities,  and  in  London,  from  the 
London  County  Council  to  the  Borough  Councils. 


Da.  H.  ScuRFiELD  (Sheffield)  seconded  the  resolution  proposed  by  Dr.  Harris. 
He  thought  it  was  most  necessary  that  the  protection  of  the  Act  should  be 
extended  to  all  farmed-out  children. 

Db.  H.  M.  E1C1IA.BDS  (Croydon)  supported  the  resolution,  and  instanced  a 
case  which  had  come  under  his  personal  notice  within  the  last  week  or  so.  An 
illegitimate  child  was  being  well  cared  for  at  a  registered  house.  The  inspectres^ 
had  reason  to  suspect  that  the  death  of  the  infant  would  be  not  unwelcome,  and 
this  suspicion  was  strengthened  on  her  ascertaining  that  the  mother  proposed  to 
remove  the  infant  to  a  home  where  only  one  child  was  tiiken,  and  where  there 
would  therefore  not  be  any  supervision.  He  deprecated  the  transfer  of  the 
powers  to  smaller  local  authorities,  but  considered  that  the  inspection  should  to 
done  by  the  county  council  and  not  by  the  guardians. 

Db.  E.  Davies  (London)  supported  the  proposal  that  the  reception  of  single 
infants  should  be  registered,  because  the  opportunities  of  concealment  oJ 
improper  treatment  were  not  halved  but  doubled  in  the  case  of  single  infants. 

Dr.  Mabtin  (Gloucester  C.C.)    strongly  supported  the  resolution  on  the 
evidence  given  at  the  National  Conference  on  Infantile  Mortality,  where  it  WM 
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ated  by  those  who  had  considerable  experience  of  the  Morking  of  the  existing 
JCt  that  women  would  reduce  the  number  of  children  they  formerly  took,  so  as 
0  escape  supervision  under  the  Act.  It  was  essential  that  these  cases  should 
«  brought  under  efficient  inspection. 

Mb.  Habdh^g  Egberts  (Holywell)  was  of  opinion  that  the  question  should 
Dot  be  passed  without  due  consideration  on  the  part  of  such  an  important 
gathering.  The  object  of  the  Infant  Life  Protection  Act  was  to  prevent  baby- 
fiuming,  and  that  object  could  be  attained  if  the  Act  were  rigidly  enforced. 
There  was  a  large  number  of  cases  where  it  would  be  an  extreme  hardship  if 
each  single  child  had  to  be  registered,  and  he  disagreed  with  the  first  part  of 
the  resolution.  He  also  disagreed  with  the  second  part :  the  transferring  the 
caurying  out  of  the  Act  from  the  boards  of  guardians  to  any  other  authority. 
He  contended  that  boards  of  guardians  had  the  requisite  efficient  machinery  for 
working  the  Act,  and  that  it  was  not  desirable  to  transfer  it  to  any  other 
authority,  who  would  either  have  to  create  new  machinery  or  be  ineffective. 

Db.  Howabd  Joxes  (Newport)  said  the  remarks  of  Mr.  Harding  Roberts 
cafled  for  serious  comment.  If  any  infants  did  require  protection,  they  were 
those  born  out  of  wedlock.  It  was  the  speaker's  practice  to  tabulate  the  deaths 
among  ill^timate  children  separately  from  legitimate  children.  Last  year,  at 
^'ewport,  the  death-rate  among  illegitimate  children  was  36(5  per  1,000  births, 
compared  with  121  per  1,000  among  other  infants.  This  pointed  to  the  necessity 
for  supen'ision  over  the  houses  receiving  such  children. 

Dr.  FBA^'CIS  Pbemantle  (Hertfordshire)  said  if  any  change  took  place,  it 
should  be  to  the  authority  that  Ciirried  out  the  Midwives  Act.  The  work  of 
8Upenision  of  midwives  and  the  work  of  infant  protection  largely  coincided. 

Db.  Kate  (West  Kiding  C.C.)  proposed  the  following  amendment : — 

That  the  county  councils  and  county  boroughs  outside  London  be  the 
administrators  of  the  Act. 

Db.  Handfobd  (Nottingham  C.C.)  seconded  the  amendment,  and  pointed  out 
that  the  omission  of  the  word  "local''  made  no  difference.  The  county  council** 
Were  not  sanitary  authorities  except  for  special  purposes ;  and  the  resolution,  if 
paased,  would  in  country  districts  leave  the  administration  in  the  same  hands  as 
fefore,  since  in  many  instances  the  boards  of  gmirdians  and  the  rural  district 
councils  consisted  of  the  same  persons.  When  the  administration  of  the  Mid- 
wives  Act  had  been  delegated  to  the  district  councils,  the  results  had  not  been 
so  good  as  was  expt^ted,  and  infant  hfc  protection  was  a  very  similar  matter. 

Db.  Eustace  Hill  (Durham  C.C.)  did  not  think  representatives  at  this  Con- 
trenoe  outside  London  could  vote  on  the  second  part  of  the  resolution  without 
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knowing  the  reason  why  the  administration  of  the  Act  should  be  transfen 
from  the  London  County  Council  to  the  London  Borough  Councils.  The  reasi 
for  the  change  had  not  been  touched  upon  by  the  mover  of  the  resolution. 

Dr.  Willoughby  (Eastbourne)  said  that  no  reason  had  been  given  for  th 
transference  of  the  powers  from  guardians  to  county  councils,  and  until  i 
had  been  shown  that  the  guardians  neglected  their  duties  in  this  respect,  whj 
should  the  transfer  take  place  ?  The  guardians  had  the  machinery  and  tk 
county  councils  often  had  not.  K  the  powers  were  to  be  transferred,  it  shonld 
be  to  sanitary  authorities  rather  than  to  county  councils,  who  often  had  no 
medical  officers. 

Aldebman  Hbney  Dxjnn  (W.  Eiding  C.C.)  drew  attention  to  the  fact  that 
while  the  baby  farmer  desired  to  presen'e  the  children  for  gain,  the  woman  who 
took  single  infants  (to  prevent  inspection)  might  desire  to  destroy  them.  It 
wasj  absolutely  necessary  that  single  infants  put  out  to  nurse  should  hare  the 
same  supervision  and  oversight  as  may  be  provided  for  two  or  more  infants. 

Resolution. 

The  following  was  finally  carried : — * 

That,  in  the  opinion  of  this  Conference,  an  amendment  of  the  law 
relating  to  the  protection  of  infant  life  is  required,  in  order  that  any  pewon 
receiving  for  hire  or  reward  for  a  period  of  more  than  48  hours  one  or  more 
children  under  the  age  of  five,  should  be  controlled  by  the  Act :  and  that 
the  county  councils  and  county  boroughs  outside  London  be  the  adminis- 
trators of  the  Act. 


*  Resolutious  passed  are  referred  to  the  Council,  and  their  decision  is  giFen  on 
page  606,  No.  10. 
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DESIBABILITY  OF  LICENSING 
)AIBIES,    CO^SATSHEDS,   &    MILKSHOPS 
IN    LIEU    OF    BEGISTBATION. 

By    HENRY    HBNNEY,    IM.D.,    B.Hy.,    D.IP.II., 

Medical  Officer  of  IJealthy  Sunderland, 

(MEMBER.) 


1HE  Infectious  Diseases  (Prevention)  Act,  1890,  defines  a  dairy  as 
.  including  any  farm,  farmhouse,  cowshed,  milk-store,  milk-shop,  or 
ber  pliice  from  which  milk  is  supplied^  or  in  which  milk  is  kept  for 
rposea  of  sale. 

For  the  purposes  of  this  discussion  perhaps  it  would  be  advisable 
iefly  to  refresh  our  memories  as  to  the  provisions  of  the  Dairies, 
)W8heds,  and  Milkshops  Order  of  1885. 

Under  this  order,  together  with  the  Amending  Act  (the  Contagious 
iseases  (Animals)  Act)  of  1886,  and  the  Dairies,  Cowsheds,  and  Milk- 
ops  Amending  Order  of  1886,  every  person  who  carries  on  the  trade  of 
wkeeper,  dairyman,  or  purveyor  of  milk  in  the  district  of  any  local 
thority  must  be  registered.  Once  registered^  the  authority  cannot 
move  the  name  of  any  person  from  the  register.  The  sanitary  authority 
iy  make  regulations  which,  if  not  considered  of  too  stringent  a  nature 
'  the  Local  Government  Board,  will  come  into  force  after  one  month's 
tice  has  been  given.  Penalties  may  be  inflicted  for  non-compliance  with 
e  regulations.  By  the  order  provision  must  be  made  for  lighting,  venti- 
tion,  air  space,  cleansing,  drainage,  and  water  supply  of  a  cowshed  or 
iry  (section  7). 

Section  8  forbids  the  occupation  of  a  dairy  or  cowshed,  whether  so 
cupied  at  the  commencement  of  the  order  or  not,  unless  all  these 
ovisious  are  made  to  the  satisfaction  of  the  local  authority. 

Section  9  deals  with  infectious  diseases. 

Section    10   forbids   a   water-closet,  earth-closet,  privy,    cesspool,   or 
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urinal  to   be  within,  communicate  directly  with,  or  ventilate   into  anj 
dairy  or  room  used  as  a  milk-store  or  milk-shop. 

Section  11  declares  that  a  cowkeeper,  dairyman,  or  purveyor  of  milk 
shall  not  use,  or  permit  to  be  used,  a  milk-store  or  milk-shop  as  a  sleeping 
apartment,  or  for  any  purpose  incompatible  with  the  proper  preservation 
of  the  cleanliness  of  the  milk-store,  etc.,  and  of  the  vessels,  or  likely  to 
contaminate  the  milk. 

Section  12  forbids  the  keeping  of  swine  in  such  places. 

Section  13  gives  power  to  the  sanitary  authority  to  make  regulations, 
and  section  15  forbids  the  mixing  of  milk  from  diseased  cattle  with  other 
milk,  or  the  selling  of  such  milk  for  human  food. 

At  first  sight  this  order,  and  the  regulations  which  the  sanitary 
authority  have  power  to  make,  seem  to  give  us  all  that  is  necessary  for 
ensuring  clean  dairies,  cowsheds,  and  milkshops,  but  in  practice  this  is 
not  so. 

Take  the  case  of  milk-shops ;    in  the  poorer  parts  of  a  town  it  is 
common  to  find  numbers  of  small  shops  in  one  street,  often  quite  dose 
together,  the  proprietors  of  which  sell  from  a  quart  to  a  gallon  of  milk  per 
day.     These  shops  are  usually  small  grocers'  or  general-dealers',  and  on 
inspecting  them  one  finds  the  milk  contained  in  an  earthenware  vessel 
without  any  covering,  standing  on  the  counter.     (I  have  seen  it  kept  in  a 
dirty  zinc  pail.)     In  close  proximity  to  the  milk  are  pickles,  kippered 
herring,  onions,  flour,  coals,  perhaps  an  open  tin  of  so-called  preserved 
meat,  and  even  paraffin  oil.     The  atmosphere  is  close,  stuffy,  and  laden 
with  heavv  odour  from  the  combination  of  articles  mentioned.     The  floor 
is  dirty  with  a  layer  of  dried  mud  from  the  street,  the  walls  and  ceilings 
are  sadly  in  need  of  cleansing,  and  the  place  usually  communicates  with 
the  living  room,  where  the  stock  of  bread  is  being  baked,  to  be  afterwards 
sold  in  the  shop.     The  place  is,  in  short,  an  ideal  one  for  the  incubation  of 
the  micro-organisms  which  are  to  be  found  in  such  large  numbers  in  milt 
Evidently  this  is  not  a  proper  place  in  which  to  keep  milk  for  sale.    It 
may  be  said,  however,  that  you  have  regulations  with  penalties  attached. 
I   submit    that    these    regulations    are    impracticable,   for   it   is  almost 
impossible  for  these  people  to  keep  a  shop  of  this  kind  in  which  milk 
would  not  be  contaminated  and  the  multiplication  of  the  existing  micro- 
organisms  enormously    increased.      Furthermore,   I   do  not  think  that 
if  a  case  were  taken  before  a  bench  of  magistrates,  they  would  inflict 
a  penalty.       The   occupiers  of  these   shops,   however,   sell  so  small  a 
quantity  of  milk  that   they  cannot  make   any   appreciable    profit,  and 
it  would  be  no  hardship  to  them  if  they  were  compelled  to  give  up  its 
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le  altogether.  As  it  is,  most  of  them  only  sell  it  to  oblige  a  few 
stomers.  This  state  of  things  could  be  remedied  by  licensing  milk- 
ops,  and  making  it  illegal  to  sell  milk  in  any  quantity,  however  small,  in 
place  not  so  licensed. 

The  result  would  be  that  dozens  of  these  small  shops  would  cease  to 
pply  milk,  as  they  would  not  be  able  to  comply  with  the  regulations 
nditional  to  the  license ;  and  in  their  place  would  be  found  properly- 
nstructed  dairies,  which  would  amply  supply  the  needs  of  the  district 
d  would  be  remunerative  to  the  proprietor.  Part  3  of  the  Model 
^alations  of  the  Local  Government  Board  with  respect  to  dairies, 
wsheds,  and  milk-shops  would  be  the  condition  of  the  license,  viz.,  as  to 
hting,  ventilation,  water  supply,  cleanliness  of  milk-shops  and  milk- 
ssels,  and  the  precautions  to  be  taken  against  infection  or  contamination 

milk.  Penalties  would  be  prescribed  for  infringing  the  regulations, 
d,  if  necessary,  the  license  could  be  cancelled. 

Refrigeration  of  the  milk  should  be  enforced,  and  provision  should  be 
ide  against  the  entrance  of  organisms  from  the  air.  This  may  be 
:ected  if  the  milk  be  drawn  off,  for  purpose  of  sale,  by  means  of  a  tap, 
e  containing  vessel  having  an  air-hole  in  the  top  kept  plugged  with 
ian  cotton  wool. 

Sterilisation  of  all  milk-vessels  by  means  of  steam  for  an  hour,  in  a 
itable  steriliser,  should  also  be  compulsory.  It  is  not  much  use,  however, 
tempting  to  purify  the  stream  if  the  source  is  not  pure.  We  must 
>t  only  endeavour  to  obtain  clean  milkshops,  but  clean  cowsheds. 

There  is  no  reason  why  the  milk  supply  of  the  whole  country  should 
)t  be  very  much  cleaner  and  purer  than  at  present.  What  are  the  con- 
itions  under  which  milk  is  supplied  in  many  instances?  In  very  many 
irms  the  cows  are  housed  in  badly  constructed,  badly  lighted,  ill-venti- 
ted  sheds,  the  walls  of  which  are  thick  with  dust  and  fouled  with  manure, 
bile  festoons  of  cobwebs  hang  from  the  roof.  The  floor  is  often  paved 
ith  cobble  stones,  between  which  liquid  manure  drains  into  the  earth 
3ieath;  the  bedding,  which  frequently  consists  of  sawdust,  is  not 
moved  often  enough ;  the  more  solid  manure  is  allowed  to  accumulate  too 
agi  and  the  whole  place  smells  foul.  The  cows'  flanks  and  udders  are 
ited  with  dried  manure,  and  no  attempt  is  made  to  cleanse  them.  I 
ve  been  told  by  a  farmer  that  it  is  no  uncommon  thing  for  a  farm 
vant  to  proceed  to  milk  with  soiled  clothes  and  dirty  hands,  just  as  he 
I  come  from  the  manure  pit.  The  hands,  during  the  process  of  milking, 
lome  wet,  and  the  filth  gets  into  the  milk.     It  is  in  this  way,  probably, 
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that  the  various  organisms  are  introduced,  as  well  as  from  the  genera 
dirt  and  dust  of  the  place.  The  following  extract  is  from  "The  Bacteric 
logy  of  Milk,"  by  Swithinbank  and  Newman,  page  215  (London :  Johi 
Murray): — "In  seven  years,  1896-1902,  in  the  City  of  Liverpool,  1,12^ 
country  milks  were  examined,  of  which  84  (or  7*4  per  cent.)  were  tuber- 
culous. 

"In  1,119  samples  of  town  milk,  only  2  per  cent,  were  tuberculous,** 
but  that  I  think  can  be  accounted  for  by  the  greater  vigilance  exercised 
by  urban  authorities.  The  same  authorities  (page  215)  state  that  *Mn 
1900  and  1901,  509  samples  of  town  milk  were  examined  for  B.  eoU  and 
J5.  ententidis  sporogenea^  with  the  result  that  126  samples  (24*7  per  cent) 
contained  coli,  and  30  samples  out  of  509  (5*8  per  cent.)  contained 
B,  enter itidis  sporogenes.  During  the  same  two  years,  491  samples  of 
country  milk  were  examined,  with  the  result  that  218  (or  44*4  per 
cent.)  contained  co/t,  and  47  (or  9*6  per  cent.)  B.  enter Uidia,  It  will 
be  seen,  therefore,  that  of  all  the  milks  examined  in  Liverpool, 
more  than  thrice  the  number  of  tubercular  samples  were  found  in  the 
country  milks,  and  nearly  twice  the  number  of  contaminated  samples, 
when  judged  by  the  standard  of  the  presence  of  B,  coli  or  B,  enteritUu 
sporogeneaJ^  If  there  were  no  other  reason,  I  think  that  these  resolb 
alone  point  to  the  desirability  of  local  authorities  having  much  greater 
control  over  the  milk  supply  than  at  present.  Legislation,  having  for  iti 
object  the  licensing  of  dairies,  cowsheds  and  milkshops,  is  the  remedy 
which  I  would  suggest.  Such  legislation  should  not  be  left  to  local 
authorities  to  adopt  or  not  as  they  are  pleased.  It  should  be  compulsonr 
for  every  person  occupying  a  cowshed,  dairy,  milkshop,  or  milkstore,  and 
for  every  milk  contractor,  to  be  licensed  by  the  local  authority.  The 
license  would  carry  with  it  certain  conditions.  Regulations  similar  to 
the  Model  Regulations  of  the  Local  Government  Board  must  be  com- 
plied with,  viz.,  those  laid  down  in  Parts  I.  and  II.  for  prescribing  the 
lighting,  ventilation,  cleansing,  drainage  and  water  supply.  Every  cow 
should  be  tested  for  the  presence  of  tuberculosis,  and  branded  with  • 
distinguishing  mark ;  a  register  should  be  kept  of  the  operation,  and 
provision  made  which  would  render  it  impossible  for  a  rejected  cow  to  be 
again  used  for  milking  purposes  in  any  other  locality.  No  person  suCFering 
from  phthisis  should  be  allowed  to  be  actively  engaged  in  the  occupatioi 
of  a  cow-keeper,  dairyman,  or  purveyor  of  milk,  while  so  suffering. 

Such  should  be  the  principal  conditions  under  which  the  license  shooU 
be  granted.  Penalties  should  be  attached  for  the  violation  of  any  of  the 
conditions,  and,  in  extreme   cases,  the   license  cancelled.      In  ^ny  can 
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it  should  be  held  for  one  year  only,  and  at  the  end  of  that  period  re- 
newed if  the  conduct  of  the  licensee  had  been  satisfactory. 

Resolution. 

In  consideration  of  the  insanitary  condition  of  many  dairies,  cowsheds, 
and  milksbops,  which  thereby  renders  the  milk  supplied  under  such  in- 
sanitary condition  unfit  for  human  consumption  and  dangerous  to  the  public 
health,  this  Section  is  of  opinion  that  legislation  is  desirable  to  secure  the 
annual  licensing  of  all  Dairies,  Cowsheds,  and  Milkshops  in  lieu  of  regiH- 
tration  as  at  present,  and  that  condition  of  licensing  should  be  that  these 
premises  conform  in  every  respect  to  the  local  Eegulations;  and  this  Section 
recommends  the  Council  of  the  Institute  to  bring  the  proposition  under  tlie 
notice  of  the  proper  authorities. 

Pbofessob  Kbfwood  (London)  was  glad  to  second  the  resolution,  and  in 
doing  so  would  remind  the  Conference  that  at  present  the  registration  of  dairy- 
men is  obligatory  upon  sanitar}^  authorities.     The  authority  had  no  option  in  the 
matter,  and  were  unable  to  attach  any  conditions  to  their  registration.     It  was, 
moreover,  the  dairyman  who  was  registered  and  not  the  premises.     It  would 
certainly  be  a  step  in  the  right  direction  if  all  dairies,  cowsheds,  and  milkshops 
were  Hcensed  by  the  local  authority :  but  he  would  suggest  that  the  resolution 
should  be  amended  so  as  to  require  an  anmuil  license,  of  which  we  have  a 
prvoedent  in  the  annual  licensing  of  slaughter-houses  provided  by  the  Public 
I&alth  Acts  Amendment  Act,  1890.     An  annual  licensing  would  improve  our 
opportunities  each  year  of  securing  the  maintenance  of  these  premises  in  a  satis- 
fiwtory  sanitary  condition.     Many  sanitary  authorities  were  very  backward  in 
ivailing  themselves  of  the  powers  which  they  possessed  under  the  Eegulations, 
ud  he  would  suggest  that  the  resolution  should  be  further  amended,  so  as  to 
lake  the  hcensing  conditional  upon  the  premises  fully  meeting  the  requirements 
rf  the  Regulations  in  force  in  the  district  where  the  registration  is  effected.     It 
would  be  an  easy  matter  then  for  a  supervising  authority  to  bring  to  account 
«  local  authority  for  not  carrying  out  one  of  its  most  important  duties.     Of 
course,  this  condition  could  not  apply  to  those  defaulting  authorities  who  had 
Mt  adopted  any  Eegulations  under  the  Dairies,  Cowsheds,  and  Milkshops  Order. 
In  bis  opinion  further  legislation  was  necessary  to  require  that  everi/  sanitary 
•othority  m  the  country  should  make  these  Eegulations ;  and  the  county  council 
(and,  where  necessary,  the  Local  Government  Board)  should  do  more  than  at 
present  to  secure  the  enforcement  of  these  Eegulations.      He  thought  the 
iwolution  embodied  a  useful  and  practical  suggestion  which  would  do  something 
to  improve  existing  conditions. 

De.  F.  T.  Bond  (Gloucester  Combined  Districts)  proposed  to  confine  the 
jiflcossion  to  its  strict  object,  namely,  the  advantage  of  licensing  as  opposed 
»  registration  of  those  engaged  in  the  production  or  sale  of  milk.  He  thought 
bat  the  strongest  ground  on  which  the  adoption  of  licensing  could  be  advocated 
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was  that  those  engaged  ia  the  preparation  of  meat  for  sale  were  required  to  bc^ 
licensed,  and  it  was  difficult  to  see  why  what  waa  proper  in  the  case  of  mea 
u-as  not  equally  proper  in  that  of  milk,  and  he  might  &dd  bread.  On  that 
ground  he  thought  that  they  hod  a  strong  cose,  and  one  which  it  would  be  1017 
difficult  to  resist. 

Db.  W.  G.  Sataob  (Colchester)  remarked  that  it  might  be  supposed  that  il 
was  the  same  thing  and  eqiially  efficacious,  to  first  register  and  then  take  ictioii 
if  unsuitable,  as  to  license  only  if  auitahle  ;  but  as  practical  admiiuBtrators  tber 
knew  there  was  a  huge  difference  between  taking  action  against  a  fact,  a  person 
registered,  and  action  to  prevent  a  license  being  given.     The  point,  however,  he 
wished  to  urge  was  the  advisability  of  the  license  not  being  given  annuallT, 
but  for  every  tliree  years.     There  would  be  less  opposition,  it  would  be  utit- 
factory  for  the  milk  vendor  to  know  that  if  he  did  hiti  work  in  a  sanitary  tnf 
he  could  nut  be  removed  from  the  register  for  three  years,  and  above  all  it  would       HE  J 
be  a  more  practical  procedure.  Tho  number  of  milk  vendors  was  very  large,  andit 
they  had  to  be  licensed  every  year  there  would  be  a  great  danger  of  the  lieenM 
being  renewed  in  a  perfunctory  way  and  without  special  investigation.    If,oii        f^j^ 
the  other  hand,  they  were  licensed  every  three  years,  only  about  one  third  would 
have  to  cime  up  each  year,  and  each  Ucense  would  be  carefully  considered  tai    W^p^ 
administrative  efficiency  would  be  promoted. 

CocsciLLOE  Ellison  (Bootle)  said  that  all  towns  that  got  their  sapplyoC 
milk  from  the  country  should  have  power  tp  send  an  inspector  to  visit  the  fuiii 
to  see  if  the  cows  were  kept  clean  and  the  necessary  air  space  provided,  and  tbit 
the  water  supply  was  good.  Cows  should  not  be  allowed  to  drink  from  pits, 
stagnant  water,  or  from  dirty  water  sources  ;  and  ail  milk  should  be  put  throngh 
a  refrigerator  and  properly  cooled  as  soon  as  it  has  been  taken  from  the  cow. 

Mr.  B.  W.  Edwabub  (London)  remarked  that  it  was  not  very  easy  for  tlw 
lay  mind  to  discover  from  the  Acts  and  Orders  in  force,  as  set  out  in  the  p»p« 
just  read,  thf  necessity  for  further  powers  in  relation  to  the  sale  of  milk  fn» 
dairies  or  mllkshops.     Indeed,  they  not  only  seem  sufficient  as  suggested,  but  ii 
ihe  case  of  the  City  of  London  they  are  sufficient.    The  medical  officers'  montliij 
report  does  not  contain  a  cleaner  page  than  that  referring  to  dairies  and  n 
shops.    Month  after  month  numbers  of  these  places  are  inspected,  and  the  report 
unil'ormally  reads  that  the  conditions  and  surroundings  ore  satisfactory, 
protested  against  unnecessary  aud  harassing  legislation,  and  suggested  that  tte 
eiiatence  of  the  undesirable  places  referred  to  in  the  paper  read  arose  fran  tl»    1 
fault  of  the  local  authorities,  medical  ontcen>,  and  inspectors;  on  the  other hiodi   ' 
there  could  be  no  doubt  that  the  sources  of  supply,  and  the  conditioni  nslit  1 
which  milk  is  supplied  wholesale  to  large  towns,  require  the  most  aerioui  coo-  1 
eideration,  and  perhaps  l^slative  interference. 

The  resolution  was  earned.* 

e  referred  to  tlm  CouDcil.aod  their  decision  iagireo  on 
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CERTIFYING  NE^V7   HOUSES. 

ON  THE    DESIRABZLITr   OF   FORBIDDING   OCCUPATION   OF 
NEW  HOUSES  UNTIIj  CERTIFIED  TO  COMPLY  WITH 
CERTAIN    SANITARY    CONDITIONS. 

By    SIDNEY    IDAVIES,    M.A.,     M.D.Oxon. 

(MEMBER.) 


THE  Public  Health  Acts  have  been  mainly  concerned  with  nuisances^ 
and  the  sanitary  condition  of  existing  buildings.  The  Public  Health 
Act,  1875,  does,  however,  provide  for  the  drainage  of  new  buildings,  and 
the  Public  Health  (London)  Act  not  only  requires  new  buildings  to  have 
dustbins  and  w.c.'f,  but  makes  it  penal  to  allow  a  new  house  to  be 
occupied  until  it  is  certified  to  have  a  proper  and  sufficient  water  supply. 

The  sanitary  provisions  for  new  houses  are  mostly  contained  in  the 
building  by-laws,  made  under  the  Public  Health  Act,  1875,  and  for 
London  in  the  London  Building  Act.  The  latter  lays  down  for  habitable 
rooms  a  minimum  height,  and  a  minimum  size  and  height  of  window,  and 
further  requires  ventilation  of  the  floor,  concreting  the  site,  and  provision 
of  a  damp  course.  The  district  surveyors  are  charged  with  seeing  that 
these  provisions  are  carried  out,  but  they  do  not  give  any  certificate  which 
indicates  that  the  law  has  been  complied  with,  and  it  is  therefore  easy  for 
My  particular  requirement  to  be  overlooked.  At  present  it  is  only  with 
respect  to  a  suitable  supply  of  water  that  a  certificate  is  required  before  a 
habitable  house  can  be  occupied,  and  this  condition  is  only  made  in 
London. 

There  is,  however,  another  precedent  for  a  proposal  to  certify  new 
houses  as  complying  with  certain  sanitary  conditions.  The  Customs  and 
Inland  Revenue  Act  provides  for  exemption  from  payment  of  inhabited 
house  duty  for  a  certain  class  of  house  if  they  are  certified  by  the  medical 
officer  of  health  to  afford  suitable  accommodation  for  each  family 
•ccupying  them,  and  due  provision  for  their  sanitary  requirements.  Good 
indlords  should  certainly  be  encouraged,  but  is  it  expecting  too  much  to 
sk  that  no  one  should  be  allowed  to  let  a  house  which  does  not  afford 
11  table  accommodation  and  due  provision  for  sanitary  requirements  ? 

It  has  often  occurred  in  my  experience  that,  in  spite  of  the  provisions 
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of  the  Building  Act,  new  houses  have  been  built  and  occupied  in  which 
inhabited  rooms  are  insufficiently  lighted ;  w.c.*s  are  unsatisfactoiy ;  the 
site  is  not  concreted :  no  proper  ventilation  is  provided ;  and  the  houses 
are  damp  from  absence  of  a  proper  damp-course.     These  deficiencies  have 
been  sometimes  due  to  neglect  to  enforce  the  Building  Act,  and  sometimes 
to  the  fact  that  the  provisions  of  this  Act  are  insufficient  and  imperfect 
In  one  case  the  w.c.'s  in  a  row  of  houses  had  been  placed  under  the  stair- 
case in  such  a  position  that  their  use  was  attended  with  considerable 
difficulty.     In  another  case,  although  the  windows  of  certain  living  rooms 
were  more  than  the  required  size,  the  chief  part  of  the  light  was  obstructed 
by  a  bridge  which  formed  the  main  approach  to  a  block  of  workmen's 
dwellings.     Houses,  which  have  complied  with  the  Building  Act  in  all 
respects,  are  frequently  let  before  the  dampness  has  dried  out  of  the  bricb 
and  plaster,  causing  great  injury  to  the  health  of  the  occupants.     A  row 
of  houses  in  one  street  was  occupied  before  the  steps  to  the  front  door 
were  erected.     Anybody  who  unwittingly  stepped  out  of  the  front  door 
would  have  fallen  a  depth  of  nine  feet. 

It  seems,  therefore,  worthy  of  consideration  whether  it  is  not  desirable 
and  practicable  to  enact  that  no  house  shall  be  occupied  until  it  is  cerAjid 
to  comply  with  certain  sanitary  conditions ;  e>g,y  in  addition  to  having  a 
proper  and  sufficient  water  supply,  t/iat  the  habitable  rooms  are  sujidentlf 
lit  and  ventilated^  and  that  the  house  is  properly  pwtected  from  dampneu; 
that  the  walls  and  floor  are  dry^  and  that  due  provision  is  made  for  sanilarv 
conveniences.  There  is  no  doubt  that  the  requirements  of  such  a  cer- 
tificate would  be  a  great  advantage  from  the  Public  Health  point  of 
view. 

It  is  not  necessary  at  present  to  decide  what  officer  shall  give  the 
certificate;   this  might  be  left  to  each  district  to  settle.     It  might  be 
arranged  that  the  surveyor  in  the  first  place  should  give  a  certificate  that 
the  house  complies  with  the  building  regulations  in  force  in  the  district, 
and  the  Medical  Officer  of  Health  might  certify  that  in  other  respects 
the  sanitary  conditions  are  satisfactory.     If  the  surveyor  charged  with  the 
enforcement  of  the  building  regulations  were  required  to  give  a  certificate 
that  the  sanitary  provisions  had  been  carried  out,  he  would  no  doubt  be 
careful  in  supervising  the  plans  of  the  house  submitted  to  him,  and  in 
seeing  that  these  provisions  were  carefully  attended  to. 

If  a  certificate  were  refused,  the  owner  should  be  informed  what 
works  were  required,  and  if  he  was  unable  or  unwilling  to  do  them,  he 
should  be  allowed  an  appeal  to  a  police  court  If  the  Court  considered 
that  the  requirements  of  the  sanitary  officer  were  unreasonable  they  would 
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power  to  permit  the  occupation  of  the  house.     The  Court  might  also 

power  to  allow  occupation  of  the  house  in  an  emergency,  but  at  the 

\  time  to  make  an  order  that  the  works  required  should  be  carried  out. 

^o  doubt  there  are  practical  difficulties  in  the  way  of  the  suggested 

fication,  but  in  the  opinion  of  the  writer  the  advantage  to  be  gained 

clear  as  to  outweigh  any  possible  objection. 

Resolution. 

That,  in  the  opinion  of  this  Conference,  it  is  desirable  that  the  pro- 
visions of  the  Public  Health  Acts  which  prevent  occupation  of  new  houses 
until  they  have  been  certified  to  have  a  proper  water  supply,  should  be 
extended  to  include  other  sanitary  requirements. 


[)».  F.  Yacher  (Cheshire)  supported  the  resolution,  and  said  that  the 
tice  in  this  matter  differed  in  different  districts.  In  many  there  was  at 
ent  no  inspection  of  new  houses  except  as  regarded  water  supply.  It  hap- 
k1  sometimes  that,  within  a  few  weeks  of  a  new  bouse  being  occupied,  it 
necessar}'  for  a  nuisance  removal  notice  to  be  served.  In  a  little  book  on 
jfect  in  Plumbing  and  Drainage  Work,'*  issued  many  years  since,  it  is  said 
some  of  the  most  obvious  defects  were  discovered  in  comparatively  new 
ses,  and  such  defects  should  have  been  detected  by  the  locjvl  building  sur- 
)r  before  the  houses  were  occupied. 

De.  Evans  (Bradford),  in  seconding  the  resolution,  said  that  before  occupa- 
i  new  dwelling-houses  should  be  suitable  in  every  respect,  and  especially 
aid  the  walls  be  in  a  reasonably  dry  condition.  He  thought  that  every  house 
)rB  occupation  should  be  certified  as  fit  for  the  purpose  by  the  medical  officer 
lealth.  This  certification  was  secured  in  Bradford  by  a  private  Act  of  Parlia- 
it,  and  in  the  examination  of  houses,  the  medical  officer  of  health  was  assisted 
:he  building  inspectors.  When  a  house  builder  applied  for  the  certificate  of 
medical  officer  of  health  an  examination  was  made,  and  on  the  report  of  the 
ding  inspector,  the  certificate  was  either  granted  or  withheld.  The  owner  of 
house  was  held  responsible  for  its  occupation,  and  if  it  was  occupied  without 
certificate  was  proceeded  against.  The  system  worked  well,  as  house  builders 
>  thfir  co-operation,  and  prosecutions  were  rare.  Builders  when  selling  new 
les,  always  sold  them  subject  to  production  of  the  certificate  of  the  medical 
Br  of  health. 

The  resolution  was  carried.* 


*  Resolutions  passed  are  referred  to  the  CoudcU,  and  their  decision  will  he 
l^ven  in  a  subsequent  Journal. 
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MEDICAL  OFFICERS  OF  HEALTH  AND 
INSPECTOBS    OF    NUISANCES. 

By    Miss    CONSTANCE    COCHIiANE. 

(MEMBER.) 


IF  the  satisfactory  movement  in  Parliament  and  elsewhere  in  the 
direction  of  increased  attention  being  given  to  the  important  question 
of  rural  housing  and  sanitation,  is  to  be  productive  of  good,  the  present 
most  unsatisfactory  position  of  medical  officers  of  health  will  have  to  be 
dealt  with. 

Many  of  these  are  in  private  practice,  and  chiefly  depend  on  the  fe^s 
of  those  living  in  their  districts,  some  of  whom  are  the  worst  offenders 
against  the  laws  of  health.  Those  who  are  without  private  practice  are 
still  more  or  less  hindered  in  promoting  reform  owing  to  their  position  of 
mere  advisers  to  the  rural  district  councils.  If  the  members  of  these 
councils  realised  the  importance  of  public  health  questions,  and  of  sub- 
ordinating private  interest  to  public  good,  there  would  be  no  objection  to 
this  arrangement;  but  those  who  have  had  experience  of  the  work  of  rural 
district  councils  will  agree  that  in  many  of  them  where  there  are,  say,  ten 
members  who  realise  their  responsibility  and  work  for  the  public  good^ 
there  are  twenty  who  effectually  bar  the  way  to  progress.  Many  of  the 
most  conscientious  medical  officers  of  health  who  have  taken  such  appoint- 
ments have  felt  themselves  obliged  to  resign  them,  whilst  others  who 
persevered  in  doing  their  duty  have  lost  their  appointments  in  conse- 
quence. Although  some  councils  are  capable  of  appreciating  the  warnings 
and  advice  of  highly  educated  medical  men,  the  majority  cannot  be  said 
to  do  so ;  and  of  the  existing  medical  officers,  some  are  compelled  against 
their  wills  to  acquiesce  in  what  they  know  to  be  wrong,  but  are  powerless  to 
alter. 

That  a  large  amount  of  public  money  is  at  present  wasted  on  salaries 
of  sanitary  officials  will  not  be  denied  by  those  who  judge  of  the  value  of 
work  by  results ;  and  the  fact  that  such  salaries  are  as  a  rule  mean  and 
inadequate,  does  not  affect  the  statement. 
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To  persons  who  have  not  studied  this  question,  and  are  inclined  to 
oubt  the  accuracy  of  what  has  been  said,  I  would  recommend  a  perusal 
F  the  reports  of  rural  district  councils  and  of  the  various  special  in- 
uiries  which  have  been  held  by  the  Local  Government  Board  in  rural 
istricts  during  the  last  few  years  in  consequence  of  outbreaks  of  infectious 
nd  other  diseases,  etc.  It  will  probably  be  argued  that  such  conditions 
re  exceptional,  but  this  is  not  so;  and  a  detailed  description  of  every 
ural  district  in  England  would  reveal  in  a  majority  of  them  a  state  of 
hings  which  would  greatly  shock  a  public  which  is  now  largely  indifferent 
«cause  it  does  not  know  the  truth,  and  does  not  realise  that  a  neglected, 
mhealthy,  and  diminishing  rural  population  is  both  directly  and  indirectly 
L  serious  menace  to  the  stamina  and  prosperity  of  the  nation,  and  a  cause 
if  moral  and  physical  deterioration,  to  say  nothing  of  the  hardship  and 
BJQstice  inflicted  on  the  individual. 

If  the  care  of  the  public  health  is  to  remain  in  the  hands  of  rural  dis- 
trict councils  as  at  present  constituted,  the  only  thing  to  be  done  will  be  to 
multiply  sanitary  officials  and  to  appoint,  at  considerable  extra  expense, 
responsible  supervisors.     To  quote  the  words  of  Mr.  Wilson  Fox  : — 

"  I  venture  to  reiterate  that  until  the  inspection  of  cottages  is  under- 
taken by  the  county  councils  or  a  Government  ofiBce,  through  capable  and 
disinterested  oflBcials,  influenced  by  no  local  prejudices  or  interests,  so 
long  will  the  housing  of  the  labourers  remain  a  great  blot  on  our  rural 
life.'* 

There  is  a  strong  movement  requiring  that  the  appointments  of  medical 
officers  of  health  shall  not  be  made  for  a  limited  period.  But  is  it  certain 
that  such  mode  of  tenure  would  meet  the  needs  of  the  case  ?  Judging 
from  my  own  experience  of  members  of  the  medical  profession,  I  believe 
that,  as  a  rule,  they  stand  out  as  amongst  the  most  unselfish,  public- 
spirited,  and  hard-working  of  mankind ;  but  they  are  only  human,  and 
it  is  in  human  nature,  when  secure  of  anything,  to  cease  effort  to  a  certain 
extent,  and  to  gradually  lose  interest  and  energy. 

And  would  it  be  fair  to  a  clever,  capable  medical  officer  to  leave  him 
for  life  in  charge  of  a  small  rural  population,  whilst  a  large  and  growing 
district  near  might  be  suffering  from  being  under  the  permanent  care  of 
an  indifferent  officer  who  had  perhaps  obtained  his  appointment  through 
private  influence  and  who  took  little  or  no  interest  in  his  work?  Would 
it  not  be  better  in  every  way  if  youn^  me<lical  officers  began  life  in  small 
hstricts  at  small  salaries,  or  even  if  they  obtained  practical  training  for  a 
ime  under  good  inspectors  of  nuisances  ?  And  after  a  few  years  in  one 
listrict  they  could  be  promoted,  according  to  merit,  to  gradually  increasing 
arger  and  wider  spheres.     Unless  the  appointment  were  a  county  one, 
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a  medical  officer  of  health  would  have  a  much  freer  hand  if  he  did  not 
reside  too  long  in  the  same  district. 

And  most  of  what  has  been  said  applies  equally  to  inspectors  of  nui- 
sances. Apart  from  the  fact  that  there  are  good  and  bad  inspectors,  as 
there  are  good  and  bad  in  all  classes  and  professions,  and  that  it  would  be 
hard  on  a  district  to  saddle  it  perpetually  with  an  unsatisfactory  officer, 
the  work  of  these  officials  must  always  be  very  difficult,  demanding 
unusual  courage  and  public  spirit.  Therefore  if,  by  granting  non-lapsing 
appointments,  fear  of  the  consequences  of  doing  their  duty  were  removed, 
vested  interests  stronger  than  fear  would  have  been  established  in  their 
place,  such  as  self-interest,  friendship,  etc. 

If  non-lapsing  appointments  are  to  be  granted,  or  even  without  them, 
inspector  of  nuisances  should  be  moved  every  few  years  in  the  same  way 
as  the  rural  police.  The  objection  that  the  working  methods  of  one 
inspector  might  differ  from  those  of  his  successor,  and  so  cause  incon- 
venience and  expense,  appears  to  be  less  serious  than  the  consequences  of 
a  life-long  tenure  in  the  same  district. 

If  any  sucli  scheme  as  has  been  suggested  were  likely  to  receive 
consideration,  the  appointment  of  medical  officers  of  health  would  have  to 
rest  with  different  authorities.  Pending  the  possibility  of  public  health 
administration  being  made  a  department  of  the  Civil  Service,  how  would 
it  be  to  constitute  the  Rural  District  Councils  Association  the  consulting 
authority  as  to  appointments ;  these  to  be  submitted  to,  approved  and  con- 
firmed by  the  Local  Government  Board,  or  the  County  Council  of  the 
county  in  which  the  appointment  was  to  be  made  ?  It  is  probable  that 
the  representative  men  on  the  Rural  District  Councils  Association  are  the 
I)ick  of  the  rural  districts,  and  they  would  see  more  clearly  than  would  a 
more  academic  body  the  need  for  appointing  as  sanitary  officers  men  of 
common  sense  and  practical  experience.  Members  of  that  association 
would  be  unlikely  to  attach  undue  importance  (for  this  particular  work) 
to  scholarly  attainments,  and  would  be  careful  to  select  men  who  had 
proved  by  the  results  of  their  labours  that  they  were  the  right  men  in 
the  right  place. 

Other  issues  bearing  moi'e  or  less  directly  on  the  responsibility  of  the 
nation  towards  the  health  of  its  people  are  the  two  questions :  whether 
there  ought  to  be  a  Minister  of  Public  Health,  and  whether  the  appoint- 
ment of  county  medical  officers  of  health,  with  staffs  of  assistants  for  local 
work,  should  be  made  compulsory.  Anyhow,  it  is  quite  certain  that, 
whatever  Acts  of  Parliament  are  passed,  there  will  be  no  real  reform  in 
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the  housing  of  the  people  until  the  question  of  the  position  of  medical 
officers  of  health  has  been  faced. 


Db.   Hebbebt  Jones   (Hereford)   thanked   Miss   Cochrane  for  placing  so 
forcibly  before  the  meeting  the  anomalous  position  in  which  medical  officers  of 
health  in  the  provinces  were  placed.     He  was  afraid  that  the  expression  security 
of  tenure  was  a  Httle  misleading,  and  it  was  thought  in  some  quarters  that  what 
they  wanted  was  absolute  fixity,  however  indifferent  they  might  be  to  the  duties 
imposed  upon  them.    What  they  really  wanted  was  the  abolition  of  the  periodical 
re-election.    They  wanted  non -lapsing  appointments.    There  was  no  other  public 
official  or  private  servant  who  was  subject  to  appointment  for  a  short  period,  and 
who  might  find  himself,  without  a  day's  notice,  deprived  of  his  office.     He  men- 
tioned two  instances  in  which  medical  officers  of  health  who  had  been  re-elected 
year  after  year  for  many  years  only  learned  from  accounts  in  the  local  papers 
that  they  no  longer  held  office.     They  had  no  opportunity  for  protest,  and  no 
reason  was  given  for  thus  superseding  them.     We  in  England  were  horrified  to 
learn  that  the  medical  and  other  inspectors  in  Chicago  were  in  the  pay  of  and 
dismissable  by  the  owners  of  the  stockyards,  forgetting  or  not  caring  to  remem- 
*^f  that  the  majority  of  medical  officers  of  health  and  sanitary  inspectors  in  this 
<^ttntry  held  office  under  the  same  conditions,  and  that  their  continuance  in 
^®ee  depended  upon  the  goodwill  of  those  with  whom  in  the  course  of  their 
"^i  tliey  might  come  into  conflict. 
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CONGRESS  AT  BRISTOL. 


CONFERENCE  OF  ENGINEERS  AND  SURVEYORS. 


ADDRESS 

By    EC.    PERCY    BOULNOIS,    M.Inst.O.B. 

(fellow.) 

President  of  the  Conference. 


IN  the  year  1892  I  had  the  honour  of  occupying  the  Presidential  Ch^===^^^^ 
at  a  similar  Conference  to  this,  at  Portsmouth.     That  Confere::::^' ^^^ 
was  the  first  of  its  kind  held  under  the  auspices  of  The  Royal  Sanit— ^  ^^:=^^- 
Institute,  and  on  that  occasion  I  expressed  the  hope  that  the  experim  ^^Bi^^^ 
might  justify  repetition  in  future  yeai's.     It  is  evident  that  my  hope  ^^^   ^'^* 
justified,  for  since  that  date  similar  conferences  have  been  held  in  van  -^E:  io^* 
towns  at  all  the  Congresses   of   the   Institute,  and   have   been  lar^^^g^')' 
attended. 

There  can  be  no  doubt  as  to  the  value  of  such  conferences,  where=^^3  ^B 
meet  to  discuss  various  municipal  and  other  engineering  questions  whr     i/cA 
bear  so  largely  on  the  well-being  of  our  country.     Everyone  is  apt  to        get 
into  a  groove,  and  it  is  only  by  ascertaining  what  others  are  doing  an£^    by 
keeping  in  touch  with  the  daily  movements  and  progress  that  thia^  /'s 
prevented. 

At  the  Conference  in  1892  I  exhibited  a  large  chart  or  diagram  of  the 
six  principal  branches  of  municipal  engineering,  divided  into  the  various 
sub-branches  under  which  the  work  of  a  municipal  engineer  is  carried  out. 
That  chart  has  since  been  reproduced,  and  was  largely  circulated  witli,  1 
venture  to  believe,  some  advantage  to  municipal  engineers. 
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Since  I  prepared  this  chart  in  1892,  there  have  been  considerable 
changes  and  advances  made  in  many  of  the  branches  of  engineering  to 
'which  I  then  referred,  e,g.y  the  much-discussed  question  of  sewage  disposal. 

Since  1892  great  changes  in  the  methods  adopted  for  purification  have 
been  made,  and  tlie  bacterial  processes,  then  only  hinted  at,  have  made 
great  progress,  though  they  are  still  some  way  off  finality.  Formerly 
chemists  and  engineers  were  devoting  their  time  and  energies  to  the  pre- 
vention of  the  decomposition  of  the  sewage,  and  many  attempts  were  made 
and  much  money  was  spent  in  this  direction  which,  unfortunately,  in  most 
cases  proved  to  be  more  or  less  failures.  Now  all  this  has  been  changed, 
and  that  great  natural  force,  decomposition,  has  been  pressed  into  our 
service,  and,  under  proper  control  and  guidance,  deals  with  our  sewage, 
purifies  the  unclean,  and  restores  that  great  balance  of  nature,  which  seems 
to  be  an  immutable  law.  This  purifying  process,  however,  is  not  merely 
a  question  of  the  provision  of  a  septic  tank,  filters  and  land,  which  is  the 
popular  idea  of  the  solution  of  the  problem,  it  means  much  more  than  this. 

There  is  a  large  number  of  questions  which  requires  very  careful 
consideration  in  designing  a  scheme  of  sewage  disposal,  if  it  is  to  be  suc- 
cessful. Sewage  varies  in  composition  and  quantity,  not  only  in  different 
localities  but  often  from  day  to  day,  and  even  from  hour  to  hour. 

A  scheme  which  might  be  very  suitable  for  a  residential  district  w^here 
the  sewage  is  of  a  "domestic"  character  might  be  unajble  to  deal  with 
the  sewage  of  a  manufacturing  town.  In  the  latter  case  a  most  careful 
consideration  of  the  composition  of  the  sewage  is  necessary,  and  it  might 
be  necessary  to  call  in  the  aid,  and  seek  the  advice,  of  a  bacteriological 
expert  before  the  engineer  proceeds  to  formulate  his  scheme. 

The  quantity  of  sewage  that  should  be  fully  dealt  with  has  been 
provisionally  to  some  extent  decided.  This  may  be  taken  at  three  times 
the  normal  daily  dry  weather  flow  (technically  known  as  the  D.W.F.) 
where  the  sewerage  is  on  the  combined  system,  and  twice  the  D.W.F. 
where  it  is  on  the  separate  system. 

Where  the  D.W.F.  cannot  be  ascertained  by  gauging,  or  where  the 
water  supply  to  the  district  to  be  dealt  with  is  not  known,  the  amount 
of  the  D.W.F.  can  only  be  roughly  estimated  according  to  the  class  of 
population,  and  this  amount  may  vary  between  ten  gallons  per  head  per 
diem,  where  the  population  is  of  the  labouring  class,  and  water  is  not  laid 
into  their  dwellings,  to  forty  gallons,  or  even  more,  in  a  residential  or 
manufacturing  town  where  there  is  an  unlimited  supply  of  water. 

In  addition  to  this,  there  is  often,  unfortunately,  a  considerable  influx 
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of  subsoil  water  into  the  drains  and  sewers,  especially  where  they  wen? 
constructed  many  years  a^o,  and  this  upsets  calculations,  is  often  verv 
difficult  to  estimate,  and  still  more  difficult  to  prevent.  The  quantity  of 
water  thus  entering  the  sewers  has,  however,  to  be  included  in  the  D.W.F. 

With  regard  to  the  trade  effluents  from  various  manufactories 
where  they  discharge  into  the  sewers,  this  further  complicates  the 
question,  for  although  it  has  been  decided  that  one  and  a  tenth  of  the 
ascertained  trade  effluent  must  be  added  to  the  D.W.F.,  it  is  very  diflScult, 
and  sometimes  impossible,  to  ascertain  the  quantity,  especially  where  a 
manufactory  has  its  own  private  water  supply,  which  is  generally  the 
case  with  breweries. 

Many  trade  effluents  are  of  a  most  refractory  character  and  difficult 
to  deal  with,  and  where  they  are  in  large  quantities  in  proportion  to  the 
domestic   sewage   they   add   very  greatly   to  the  difficulty  of   a  proper 
purification  of  the  sewage.     Even  when  the  quantity  and  composition  of 
the  sewage  to  be  dealt  with  has  been  ascertained,  the  question  of  the  best 
means  for  dealing  with  it  at  the  outfall  has  to  be  decided.     The  sizeoC 
the  tank  has  been  so  far  settled  at  a  capacity  of  about  one  to  one  and  ^ 
quarter  day's  volume  of  the  D.W.F.,  but  whether  the  tank  should  b^ 
covered  or  open  is  a  matter  on  which  there  is  still  much  discussion. 

With  regard  to  the  treatment  of  the  tank  effluent,  no  final  consensus 
of  opinion  has  yet  been  arrived  at. 

Whether  "  contact  bed  "  or  "  streaming  filters  "  should  be  employed  is 
to  some  extent  a  question  of  levels,  and  whether  sufficient  fall  can  be 
obtained;  though  tlie  latter  process,  for  small  installations,  is  considered 
the  best,  as  requiring  less  skilled  attention.  With  regard  to  the  former 
process  there  is  also  the  question  of  double  or  single  contact  which  has 
to  be  decided,  and  the  question  as  to  what  is  the  best  material  to  be 
used  for  filling  the  beds  or  filters  is  to  some  extent  a  question  of  locality  and 
consequent  cost,  although  even  with  this  question  there  is  some  diversity 
of  opinion  as  to  which  is  the  best  form  or  size  of  the  material.  This  is 
also  the  case  with  streaming  filters,  and  the  question  of  the  best  shape, 
depth,  and  means  of  spreading  the  effluent  has  not  yet  by  any  means  been 
finally  settled. 

It  would  be  impossible  and  out  of  place,  in  an  address  of  this 
description,  to  go  into  the  details  of  the  various  problems  with  which  this 
question  of  sewage  purification  abounds.  I  have  said  enough  to  show  that 
although  great  strides  have  been  made  in  this  branch  of  municipal 
engineering  much  more  remains  for  solution. 
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I  may,  however,  refer  to  other  questions  with  which  the  manicipal 
engineer  has  to  deal,  some  of  which  have  advanced  since  I  last  had  the 
lionoor  of  addressing  you,  whilst  others  have  not  made  much  progress. 

The  proper  housing  of  the  labouring  classes,  both  in  urban  and  rural 
districts,  is  a  problem  which  has  not  yet  been  satisfactorily  solved.  It 
involves  not  only  engineering  but  serious  economic  questions  which  are 
not  easy  of  solution. 

The  employment  of  the  unemployed  on  municipal  works  is  a  somewhat 
similar  problem.  It  is  not  an  easy  matter  to  find  suitable  work  for  the 
men  who  swell  the  ranks  of  the  unemployed,  many  of  them  are 
unfortunately  unfit  for  work,  and  some  of  them  are  what  the  Germans 
call  **  work-shy." 

Another  question  which  looms  large  in  our  perspective  is  that  of 
tlie  recent  revolution  in  the  description  of  the  locomotion  on  our  roads 
and  streets  by  the  introduction  of  motor-cars  and  traction  engines,  which 
liave  entirely  altered  the  character  of  the  traffic  which  our  roads  and 
astreets  were  designed  to  carry.  Whilst,  on  the  other  hand,  their  surfaces 
will  not  be  subjected  to  the  hard  hammering  of  the  horses'  hoofs,  they  will 
l>e  subject  to  a  tearing,  disintegrating  action  from  the  rapidly  revolving 
pneumatic  tyres  of  the  motor-car,  and  to  greatly  increased  weight  of  the 
traction  engine  and  its  accompanying  loads. 

Not  only  is  this  question  one  of  future  construction  and  maintenance 

of  onr  roads  and  streets,  but  there  is  also  the  question  of  the  dust  raised 

V  this  rapid  locomotion,  which  is  becoming  a  terrible  nuisance  throughout 

^e  country,  and  must  be  stopped  before  serious  damage  thereby  is  caused 

^  persons  and  to  property. 

Whilst  on  the  subject  of  our  streets,  it  may  be  well  to  call  attention 
^  "the  question  which  is  now  being  raised  in  many  quarters  as  to  whether 
^^  rigid  tram  line  and  inelastic  traffic  of  the  tramcar  is  suitable  for 
oiir*  crowded  streets,  and  whether  the  motor  omnibus  is  not  a  more  suit- 
w>\e  substitute  for  the  conveyance  of  the  increasing  traffic. 

With  regard  to  the  supply  and  distribution  of  water,  the  question  of 

tile  economical  supply  of  pure  water  to  our  villages  and  scattered  houses 

^3  worthy  of  every  engineer  s  attention,  as  such  supplies  are  required  all 

over  the  country.     Unfortunately,  the  cost  is  generally  prohibitive,  or  a 

local  source  of  water  supply  is  only  available  by  pumping,  involving  such 

an  outlay  and  annual  cost  as  is  beyond  the  means  of  the  district. 

The  various  types  of  wind  engine,  which  were  introduced  as  a  cheap 
means  of  pumping  water,  have  not  met  with  the  success  that  was  at  one 


644       Address  to  Conference  of  Engineers  and  Surveyors. 

time  hoped  for  them,  chiefly  owing  to  the  uncertainty  of  the  velocity  of  T 
the  wind  in  this  country. 

There  have  been  some  improvements  in  pumping  water  since  1892,  ^ 
notably  the  introduction  of  the  air  lift,  whereby  it  has  been  made  possible  t 
to  raise  more  water  from  deep  wells,  especially  in  bores  of  small  diameter,  , 
at  a  reduction  in  cost. 

The  manufacture  of  special  jute-covered  steel  tubes  for  water  mains  ^ 
has,  under  certain  conditions,  tended  to  lessen  the  cost  of  the  distribution  j 
of  water  where  these  tubes  can  be  used  instead  of  the  ordinary  cast  iron  j 
pipes,  but  hitherto  it  has  been  found  that  they  are  not  suitable  for  — 
service  mains,  where  they  have  to  be  tapped  with  ferrules  for  house  ^^ 
services.  For  long  lengths  of  sealed  mains  they  can  be  laid  with,«c 
advantage,  especially  where  there  is  any  risk  of  ground  subsidence. 

Concrete  construction  has  made  considerable  progress  since  1892,  du( 
to  the  introduction  of  the  Hennebique  patent  processes,  and  there  is,  n< 
doubt,  a  large  field  open  for  this  description  of  construction  in  man; 
branches  of  engineering.     The  strengths  obtained  by  this  fortified  coi 
Crete  have  been  remarkable,  and  it  looks  as  if  our  text-books  on  th 
strength  of  this  material  will  have  to  be  revised. 

With  regard  to  some  of  the  minor  questions  with  which  you 
constantly   dealing:    a   discussion   has   again   lately  been  revived  as 
whether  the  house  drain  should  or  should  not  be  trapped  before  it  entei 
the  sewer,  and  there  seems  to  be  considerable  divergence  of  opinion  ou  tl 
matter. 

Street  lighting  has  made  great  strides  since  1892.  The  introducticz^n 
of  the  Welsbach  and  other  gas  mantles  has  given  a  great  impetus  to  g^a^ 
lighting,  and  although  an  improved  electric  arc  lamp  has  been  later  ^y 
introduced,  gas  lighting,  for  the  present,  seems  to  hold  its  own,  in  stre-'^t 
lighting,  where  properly  and  scientifically  carried  out.  There  are,  no  dout^t, 
still  further  developments  to  be  made  both  with  gas  and  electricity  fV>r 
lighting  and  heating  purposes. 

With  regard  to  the  disposal  of  house  refuse,  there  have  been  sotx*^ 
improvements  in  the  construction  of  destructors,  whereby  the  gases  aJ* 
more  thoroughly  consumed,  and  we  hear  less  of  nuisances  caused  in  the 
neighbourhood  of  these  very  necessary  installations  than  was  formerly  the     , 
case. 

With  regard  to  public  baths,  an  improvement  has  lately  been  intro- 
duced, whereby  the  water  in  a  swimming  bath  can  be  filtered  at  a  very 
small  cost,  so  that  the  same  water  is  used  over  and  over  again ;  this  greatly 
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reduces  the  cost  of  water,  and  also  renders  the  water  in  the  bath  alwavs 
bright,  clear  and  more  attractive  on  every  day  of  the  week,  instead  of 
allowing  it  to  get  dirty  and  discoloured  before  it  is  changed,  which  is  the 
general  practice. 

I  have  endeavoured  in  this  short  address  to  draw  attention  to  some 
of  the  questions  in  which  you  are  all  interested,  and  in  which  you  all  have 
to  take  a  part  in  forming  the  real  history  of  a  country. 

Progress  is  the  watchword  of  every  engineer,  and  it  is  especially  so 
with  the  municipal  engineer,  as  the  eyes  of  the  public  are  so  constantly 
upon  him,  and  he  is  subject  to  much  ciiticism. 

There  is  no  finality  in  engineering,  and  it  behoves  us,  who  have  the 
well-being  of  the  country  at  heart,  to  take  advantage  of  everything  that 
will  help  us  to  meet  the  difficulties  which  must  ensue  from  the  modern 
desire  of  the  human  race  to  aggregate  together  in  large  centres  of 
population.  I  trust  that  this  conference  may  assist  in  the  discussion  and, 
perhaps,  elucidation  of  some  of  the  engineering  problems  that  are  now  so 
prominently  before  the  public. 
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DESIGN    OF    WOEKS    FOE    BACTEEIAL 
TEEATMENT    OF     SE^SATAGE. 

By    J.     S.     PICKlBHIlSra.     UT.Irist.C.E., 
Borough  Engineer^  Cheltenliam. 

(member.) 


IN  designing  works  for  the  purification  of  sewage  one  of  the  first  points 
to  be  settled  is  the  volume  to  be  treated  at  the  works.  The  Local 
Government  Board  usually  require  provision  to  be  made  for  dealing  with 
at  least  six  times  the  dry-weather  flow  apparently  on  the  fairly  safe 
assumption  that  sewage  diluted  to  a  greater  extent  than  this  may,  as  a 
rule,  be  discharged  into  a  water-course  without  causing  serious  pollution. 
It  must  not  be  overlooked,  however,  that  when  heavy  rain  occurs  between 
the  periods  of  average  and  maximum  flow  the  intended  degree  of  dilution 
will  not  be  reached  unless  the  overflow  arrangements  are  adjusted  to  the 
varying  flow  of  sewage.  It  is  therefore  important  to  have  a  properly 
designed  overflow.  The  ordinary  fixed  weir  will,  w-ith  a  heavy  head  of 
storm-water,  permit  an  excessive  volume  to  pass  to  the  works,  and  the 
type  known  as  the  leap-weir  is  also  unsatisfactory.  A  type  of  storm- 
water  overflow  not  generally  known,  but  far  in  advance  of  the  usual 
forms  adopted,  is  one  having  a  separating  plate  fixed  horizontally  at  weir 
level  across  the  sewer,  the  quantity  to  be  treated  passes  underneath  this 
plate,  and  all  in  excess  is  deflected  by  a  vertical  plate  into  the  overflow 
culvert.  A  description  and  illustration  of  this  is  given  in  a  paper  recently 
read  before  the  Institution  of  Civil  Engineers  by  Mr.  D.  E.  Lloyd  Davies, 
Assoc.M.Inst.C.E.  But  no  storm-water  overflow  which  does  not  take  into 
account  the  fluctuating  dry-weather  flow  of  sewage  can  be  considered 
entirely  satisfactory.  The  overflow  should  be  capable  of  adjusting  itself 
to  the  varying  flow  in  the  sewer,  so  that  it  would  always  come  into 
operation  when  the  proper  degree  of  dilution  was  reached. 

Not   infrequently  paper   and   other   floating  matter    pass    over    the 
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torm-overflow  weir,  and  some  means  sliould  be  adopted  for  preventing 
uch  objectionable  matter  from  entering  the  water-course. 

The  works  of  purification  may  be  conveniently  described  under  the 
allowing  heads : — Screens,  detritus  tanks,  sedimentation  or  septic  tanks. 
Iters,  and  land. 

Before  considering  in  detail  these  various  sections  of  the  works,  refer- 
nre  may  be  made  to  the  accompanying  tables.  Through  the  courtesy  of 
be  engineers  and  managers,  the  author  has  been  able  to  tabulate  detailed 
iformation  from  nearly  a  hundred  works  where  the  bacterial  system  is  in 
peration.  With  the  object  of  showing  the  extremely  divergent  opinions 
liich  exist  with  regard  to  the  capacity  and  design  of  works  for  the 
icterial  treatment  of  sewage,  summaries  are  given  of  the  replies  to  a 
5w  of  the  most  important  questions  from  forty  towns,  twenty  of  which 
ive  contact  beds,  twenty  continuous  filters,  and  nearly  all  detritus  and 
fptic  tanks.  Even  where  almost  identical  conditions  prevail  the  practice 
:*  different  engineers  is  so  much  at  variance  as  to  lead  one  to  the  only 
Msible  conclusion  that,  in  many  points  of  detail,  the  bacterial  treatment 
F  sewage  has  by  no  means  passed  the  experimental  stage. 

It  is  necessary  that  the  sewage  sliould  be  screened  upon  entering  the 
'orks.  The  design  of  the  screens  will  depend  somewhat  upon  the  char- 
cter  of  the  sewage  and  its  subsequent  treatment.  Except  in  very  small 
wks,  it  is  desirable  to  have  the  screen  in  duplicate,  so  that  the  sewage 
lav  occasionallv  be  diverted  from  one  in  order  to  thorou^jhlv  clean  it. 
Ls  a  rule,  screens  having  inclined  bars  placed  three  quarters  of  an  inch 
part  will  be  sufficient.  Screens  having  mechanical  rakes  may  sometimes 
e  adopted  in  the  larger  works  with  advantage,  particularly  where  the 
utfall  sewer  is  deep  and  wide  fixed  screens  would  involve  a  costly 
hamber,  or  where  motive  power  is  available.  Revolving  screens  may  also 
e  found  useful  in  some  cases,  especially  where  a  head  of  sewage  can  be 
tilised  for  driving  them.  But  simple  hand-raked  screens  should  be 
rovided  wherever  they  can  be  conveniently  applied.  Considering  the 
nportance  of  keeping  a  free  discharge  of  sewage  and  the  desirability  of 
linimising  the  labour  in  raking,  it  is  surprising  to  find  screens  in  many 
ises  only  from  twice  to  three  times  the  width  of  the  outfall  sewer, 
pecially  as  screens  of  adequate  width  and  area  can  always  be  provided 
comparatively  trifling  cost.  The  author  suggests  that  where  shallow 
reens  to  be  raked  by  hand  are  provided,  the  total  width  should  not  be 
s  than  1)  inches  per  1,000  population  dealt  with,  with  a  minimum  of, 
',  5  feet.  Thus  for  the  discharge  from  a  population  of  20,000  the  total 
ith  would  be  15  feet,  and  for  a  population  of  60,000,  45  feet. 
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All  road  detritus  and  other  mineral  matter  should,  as  far  as  practicable, 
be  intercepted  in  properly  designed  tanks.     There  is  very  little  reliable 
information  available  as  to  the  quantity  of  mineral  matter  which  may  be 
expected  in  relation  to  the  flow  of  sewage,  probably  on  account  of  the 
varying  conditions  which  prevail.     It  will  be  noticed  that  the  capacities 
given  in   the  tables  vary  from  a  few  minutes  to  eighteen  hours'  diy- 
weather  flow,  thus  indicating  no  uniformity  of  practice.      Tanks  of  a 
larger   capacity  than  two   hours  generally  retain    too   much   sludge  in 
addition  to  detritus,  and  in  the  author  s  opinion  one  hour's  capacity  is 
sufficient  if  the  septic  or  sedimentation  tanks  are  so  designed  that  the 
sludge  may  easily  be  removed  therefrom  periodically.     The  interception 
of  organic  matter  in  suspension  along  with  the   detritus   is   a  decided 
disadvantage,  as  this  can  be  better  dealt  with  at  a  later  stage  of  the 
treatment.     Moreover,  it  renders  the  removal  of  the  detritus  an  offensive 
operation.      To  bring   about  the  separation,  the  sewage  in   its  passage 
through  the  tanks  should  be  slightly  agitated.     It  has  been  found  in 
practice  that  with  a  flow  of  about  a  million  gallons  per  day  it  is  pos- 
sible to  agitate  the  sewage  sufficiently  with  hand  rakes  to  effect  this 
separation,  but  it  would  be   preferable   to   rely  upon   some  mechanical 
means  of  agitation  where  possible.     In  large  works,  where  the  detritus 
is  sometimes  brought  to  the  surface  in  buckets  on  an  endless  chain,  organic 
matter  is  generally  Ufted  along  with  the  detritus,  and  in  this   state  its 
disposal  often  gives  rise  to  a  nuisance. 

Having  freed  the  sewage  of  the  greater  part  of  the  mineral  matter, 
some  form  of  tank  treatment  is  necessary  prior  to  its  application  to  filter 
beds.  The  opinion  once  freely  expressed  that  the  introduction  of  the 
septic  tank  would  practically  solve  the  problem  of  the  disposal  of  sludge  is 
now  fully  recognized  as  being  erroneous,  and  a  closer  acquaintance  with 
the  tank  has  shown  that  its  merits  have  been  somewhat  exaggerated.  K 
cannot  be  denied  that  a  considerable  quantity  of  sludge  is  liquefied  by  the 
use  of  the  septic  tank,  and  its  disposal  is  thus  somewhat  simplified.  The 
one  serious  objection  to  the  septic  treatment  of  sewage  is  the  offensive 
smell  which  is  necessarily  produced  by  a  process  depending  for  its 
success  upon  the  fermentation  or  putrefaction  of  the  sewage.  This 
objection  applies  especially  to  the  use  of  open  septic  tanks,  the  treatment 
in  which  cannot  be  carried  on  continuouslv  without  a  nuisance.  The 
author  has  visited  numerous  installations  where  open  septic  tanks  aie 
adopted,  and  in  no  single  instance  has  he  found  works  free  from  the 
objectionable  odour  due  to  the  septic  treatment. 

It  is  generally  recognized  that  the  expense  of  covering  in  large  tanks 
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is  not  justified  by  the  slightly  increased  liquefaction  of  the  solids  obtained, 
uid  this  is  no  doubt  the  reason  why  the  tanks  are  left  open.  But  the 
Mthor  is  of  opinion  that  if  septic  treatment  is  to  be  carried  out  with  the 
least  possible  offence  the  tanks  should  be  covered  and  thoroughly  venti- 
Ated,  preferably  by  mechanical  means. 

It  might  reasonably  be  expected  that  reliable  returns  from  nearly  a 
londred  towns  as  to  the  capacities  of  septic  tanks  adopted,  particularly  with 
egard  to  new  works,  would  afford  some  useful  data  in  the  design  of  similar 
rorks,  but  the  typical  examples  which  are  given  in  the  two  tables  attached, 
bew  the  wide  difference  of  opinion  existing  with  regard  to  so  important  a 
eature  of  the  treatment,  and  it  would  certainly  be  interesting  to  learn  on 
'hat  considerations  these  various  capacities  were  based. 

Before  determining  the  size  of  the  tanks  it  is  necessary  to  decide  to 
rhat  extent  they  will  be  required  to  act  as  septic  tanks.  It  may  be  taken 
oaghly  that  tanks  of  a  sufficient  capacity  to  contain  a  day's  dry-weather 
low  will  liquefy  about  50  per  cent,  of  the  organic  solids,  and  it  is  question- 
ible  whether  by  doubling,  or  even  trebling  their  capacity  a  further  25  per 
lent,  will  be  liquefied.  On  these  grounds  the  expense  of  the  additional 
opacity  would  not  be  justified  by  the  comparatively  small  advantage  in 
ihe  results.  Indeed,  in  the  author's  opinion  it  is  questionable  whether  it 
B  either  necessary  or  desirable  for  sewage  to  undergo  a  special  septic 
treatment  prior  to  its  application  to  bacteria  beds.  Possibly  some  slight 
Jeptic  action  in  the  tanks  may  be  helpful  in  the  subsequent  treatment, 
but  the  practice  of  allowing  the  sewage  to  putrify  to  such  an  extent'as  to 
Mttwe  the  surrounding  atmosphere  to  be  grossly  polluted,  whatever  may  be 
the  advantages  of  such  a  treatment  as  regards  liquefaction  and  preparation 
for  the  filter  beds,  is  highly  objectionable  from  a  sanitary  and  aesthetic 
point  of  view. 

Provided  suitable  arrangements  are  made  for  removing  some  of  the 
feposited  sludge  at  frequent  intervals,  tanks  of  a  capacity  of  three-fourths 
4e  dry-weather  flow  should  be  of  ample  size  to  effect  the  clarification 
wd  give  any  necessary  septic  action  to  the  sewage,  and  probably  in  most 
lUes  a  much  smaller  tank  capacity  would  be  sufficient. 

The  means  for  the  removal  of  sludge  from  sedimentation  or  septic 
inks  call  for  careful  consideration  in  the  design  of  the  tanks.  It  is  now 
ractically  agreed  that  it  is  necessary  to  remove  sludge  from  the  tanks  at 
lorter  or  longer  intervals.  In  the  accompanying  tables  the  intervals 
iry  from  two  days  to  three  years.  At  the  best  it  is  an  offensive  opera- 
m,  and  after  drawing  off  the  liquid  it  is  very  objectionable  to  have  to 
ise  the  sludge  from  the  bottom  for  conveyance  from  the  tanks.     The 
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practice  of  placing  a  number  of  valves  at  either  end  of  the  tanks  is  nci^f 
likely  to  prove  effective,  and,  indeed,  the  author  is  not  aware  of  arvr 
arrangement  which  has  been   successfully  adopted  for  the   removal  of 
sludge  from  rectangular  tanks. 

In  a  scheme  about  to  be  carried  out  by  the  author  it  is  proposed  to 
build  a  cross  wall  18  feet  from  the  inlet  end  of  each  tank  and  to  fix  in 
each  of  the  rectangular  spaces  so  provided  two  helical  scrapers  (actuated 
from  a  spindle  passing  through  the  roof)  which  will  traverse  practicallv 
the  whole  area  of  the  floors  and  convey  the  sludge  to  an  outlet  placed 
immediately  under  each  spindle,  whence  it  will  gravitate  through  a 
discharge  pipe.  It  is  hoped  that,  by  intercepting  the  bulk  of  the  sludge 
in  these  chambers  and  removing  it  from  time  to  time,  it  may  not  be 
necessary  to  empty  the  whole  contents  of  the  tanks  more  than  two  or 
three  times  a  year. 

Before  leaving  the  consideration  of  septic  tanks  mention  may  here 
be  made  of  Mr,  Dibdin's  experiments  in  substituting  slate  beds  for  the 
usual  preliminary  tank  treatment.  By  this  method  of  aerobic  bacterial 
treatment  immunity  from  nuisance  is  claimed,  and  if  its  satisfactory 
application  on  a  large  scale  can  be  demonstrated  (which  is  somewhat 
doubtful)  a  decided  advance  in  the  sewage  problem  will  have  been  made 

The  question  as  to  whether  the  tank  effluent  should  be  dealt  with  i^ 
contact  beds  or  continuous  filters  depends  largely  upon  the  levels  of  tb^ 
site  and  other  local  conditions. 

Broadly  speaking  the  effluent  from  a  percolation  filter  6  feet  deep  ** 
equal  in  its  standard  of  purification  to  an  effluent  of  the  same  quali't;}' 
sewage  from  a  double-contact  system. 

The  practice  of  the  Local  Government  Board  is  to  require  the  sai*»^ 
capacity  to  be  provided  for  percolation  filters  as  for  single  contact  bed  s> 
and  if   a  second   contact  is   provided  at  least  half   as  much  again  ar*" 
possibly  twice  as  much  filtering  material  is  required.     When  the  sy%\is^ 
was  first  introduced  eminent  authorities  on   the  subject   expressed  tli^ 
opinion  that  contact  beds  after  being  in  use  a  comparatively  brief  spac^ 
of  time  would  acquire  a  practically  constant  capacity.     Experience  li«* 
not  confirmed  this  sanguine  view,  and  it  is  now  generally  recognised  tba^ 
the  material  must  be  sifted  or  washed  from  time  to  time  to  restore  the 
liquid  capacity. 

The  life  of  a  percolation  filter  is  undoubtedly  much  longer  than  that  of 
a  contact  bed.  Percolation  beds  which  have  been  in  use  for  several  years 
shew  no  reduction  in  treating  capacity.  They  are  in  a  measure  self- 
cleansing.     The  substance  which  clogs  the  interstices  of  a  contact  bed 
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eitlier  passes  through  a  percolation  bed  with  the  effluent  or  may  be  readily 
waslied  through.  A  system  of  percolation  filters  will  be  as  a  rule  much 
more  economical,  both  in  initial  outlay  and  working  expenses,  than  a 
system  of  double-contact  beds. 

Nothing  need  be  said  on  the  design  and  management  of  contact  beds, 
as  their  construction  and  method  of  working  are  comparatively  simple : 
points  decidedly  in  their  favour  as  compared  with  continuous  filters. 

There  are  many  matters  requiring  consideration  in  designing  percola- 
tion filters  and  details  of  construction  are  still  the  subject  of  controversy. 

Although  it  is  customary  to  build  the  filters  with  perforated  walls 
above  ground  level,  it  has  not  been  demonstrated  in  practice  that  this 
method  of  construction  produces  better  results  than  in  the  case  of  filters 
having  closed  walls  or  merely  earth  embankments. 

The  permanent  success  of  a  filter  depends  largely  upon  the  use  of  a 
suitable  filtering  medium  and  too  much  care  cannot  be  exercised  in  making 
a  selection.  Materials  liable  to  disintegration  such  as  coke,  ashes,  and 
burnt  ballast  should  be  avoided.  Blast  furnace  slag  requires  experience 
in  its  selection.  It  has  been  found  satisfactorv  in  most  cases,  but  in  some 
instances  it  has  not  been  a  success.  Hard  furnace  clinker  is  generally 
looked  upon  as  one  of  the  most  suitable  materials,  and  provided  it  can  be 
obtained  of  a  sufficiently  durable  character,  will  no  doubt  be  found  satis- 
factory. Remarkably  good  results  have  been  obtained  by  the  use  of  hard 
coal.  Coarse  gravel,  although  generally  durable,  does  not  produce  so 
good  an  effluent  as  most  other  material  broken  to  the  same  size.  Fine 
gravel,  however,  gives  much  better  results.  The  author  is  of  opinion  that 
a  very  hard  angular  material  such  as  broken  granite  will  prove  the  most 
advantageous  for  use,  notwithstanding  that  its  initial  cost  may  be  some- 
'^'bat  high.  It  should  be  remembered  that  repayment  of  the  loan  for  the 
material  usually  extends  to  30  years,  and  any  replacement  during  this 
period  must  be  paid  for  out  of  revenue  ;  hence  the  desirability  of  providing 
*  material  likely  to  last  during  the  period  of  the  loan. 

The  size  of  material  for  the  beds  is  a  matter  on  which  a  gi'eat  differ- 
ence of  opinion  still  exists.     A  glance  at  the  table  of  returns  (pp.  ();32-3) 
will  shew  this.     Examples  may  be  given  of  two  of  the  largest  installations 
in  the  country.     In  one  case  the  filtering  material  has  been  carefully 
sieved  and  graded  to  sizes  varjdng  from  ^^  inch  to  1  inch,  and  in  the 
other  any  size  between  1^  and  6  inches  has  been  used.     The  probabilitj* 
is  that  the  finer  filter  will  give  the  greater  degree  of  purification,  but 
there  is  a  tendency  to  ponding  on  the  surface  with  so  fine  a  material, 
and  it  is  questionable  whether  it  will  be  found  entirely  satisfactory  in 
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EXTRACTS  FROM  PARTICULARS  RETURNED  BY  ESSS 


1 

Dry-weather  flow  in  pUlt. 

1 

2 

3 

4 

5 

6 

7 

:     1 

J»>0,000 

500,000 

100,000 

180.000 

8,500,000 

520,000 

«*«^ 

2 

Character  of  Sewage. 

Domestic 

Mixed 

Domestic 

Chiefly 
Domestic 

Chiefly 
Domestic 

Mixed 

/ 

3 

Sewem  on  Separate  or 
Combined  85  stem. 

Both 

Separate 

Separate 

Combined 

Separate 

Both 

4 

D.W.F.  Volnmes  treated 
per  *2i  hoars. 

Twice 

8  times 

8  times 

3  times 

8  timet 

Under 
8  Umes 

TTo<l«r   ' 
8  tinMi  ; 

5 

Total  capacity  of  Detritus 
Unks  relative  to  D.W.F. 

0-04 

019 

0-75 

— 

013 

0-005 

(HW 

6 

Intervals  between  cleaning 
uX  Detritns  tsnks. 

6  months 

When 
necessary 

3  and  6 
months 

1  week 

8  weeks 

Daily 

Weekly 

7 

Detritus  tanks  covered  or 
open. 

Open 

Covered 

Open 

Open 

Open 

Open 

8 

Total  capacity  of  Septic 
tanks  relative  to  D.W.F. 

— 

350 

719 

1-28 

1-01 

0*12 

O^S      \ 

I 

0 

Intervals  between  cleaning 
of  Septic  tanks. 

— 

1|  years 

5  months 

3  months 

4  months, 
onel2mths. 

2  moBtha 

1 

6  monthi 

1 

10 

Septic  tanks  covered  or 
open. 

— 

Covered 

Open 

Covered 

1  covered, 
others  open 

Ooverod 

VArverea 

1 

11 

Oslls.  (D.W.F.)  per  24  hrs. 

per  cubic  yard  of  material 

in  Contact  beds. 

fiS 

197 

20 

27 

27 

221 

104 

12 

Treatment  of  sewage  after 
Contact  beds. 

— 

On  land 

— 

— 

Clay  land            — 

13 

Method  of  treating 
Storm-water. 

On  land  and 

through 

streaming 

filter 

— 

Storm 
tonks 

Contact 
bed 

Storm  beds 

— 

^ 
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Dry- weather  flow  in  galls. 

1 

2 

3 
57,500 

4 

5 

6 

7 

1 

100,000 

200,000 

800,000 

1,000,000 

220.000 

4.950/MO 

2 

Character  of  Sewage. 

Domestic 

Chiefly 
domestic 

Domestic 

Domestic 

Domestic 

Domaatie 

DooiMtk 

3 

Combined  or  Separate 
system. 

Both 

1 
Combined 

Combined 

Both 

Both 

Separata 

4 

D.W.F.  Volumes  treated 
per  24  hours. 

8  times 

— 

5  times 

8  times 

8  times 

Twice 

Stlmeo 

5 

1 

Capacity  of  Detritns  tanks 
relative  to  D.W.F. 

0-19 

— 

OK)07 

0D28 

0-008 

0-12 

4Hir 

6 

1 

Intervals  between  cleaning 
of  Detritns  tanks. 

8  months 

3  years 

Frequently 

— 

Daily 

— 

— 

7 

1 

Detritns  tanks  covered  or 
open. 

Open 

Open 

Open 

Open 

Open 

Covered 

(cornMrated 

iron) 

Open 

8 

1 

1 

Total  Septic  tank  capacity 
relative  to  D.W.F. 

087 

0-87 

0-85 

1-76 

0-89 

0«7 

9 

Intervals  between  cleaning 
of  Septic  tanks. 

12  months 

No  sludfre 
removed 

3  months 

— 

— 

— 

— 

10 

Septic  tanks  covered  or 
open. 

Open 

Open 

Open 

Open 

*"" 

Covered 

(corrugated 
iron) 

Op« 

11 

1 

1 

Galls.  (D.W.F.)  per  24  hrs. 

per  cubic  yd.  of  material  in 

Percolation  beds. 

86 

124 

488 

27 

187 

85 

140 

12 

Method  of  Distribution 

Botary 

Fixed  die- 
tribtttors 

Botoiy 

Botary 

Botary 

Botary 

Sotaiy 

13 

Kind  of  material  in  beds 

Clinker 

Various 

Clinker 

Saggers 

(Pottery 

refuse) 

Clinker 

CHnkM* 

CUnkv 

14 

Size  of  material 

i  in.  to  8  in. 

^iu.to4in. 

lin. 

iin.  to  lin. 

i  ia  Jk  over 

iln-tolftla. 

l|iikto«li 

15 

Disposal  of  Sewage  after 
Percolation  beds. 

— 

— 

— 

— 

Through 
tank 

Gravel 
land 

— 

16 

1 

Method  of  treating  storm- 
water. 

— 

On  land 

— 

Streaming 
dltors 

Streaming 
filters 

On  land 

Slotmbti 
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12 

13 

14 

15 

16 

17       1 

18 

19 

20 

» 

'      900,000 

180,000 

18,000 

180,000 

650,000 

650,000 

86,770 

1,200,000 

8,000,000 

I 

Vised 

Chiefly 
Domestic 

Chiefly 
Domestic 

Mixed 

Domestic 

Chiefly     i 
Domestic 

Domestic 

Chiefly 
Domestic 

Chiefly 
Domestic 

kte 

Both 

Combined 

Separate 

Combined 

Separate 

Separate   ■ 

Both 

Separate 

Combined 

S  times 

Twice 

Under 
3  times 

8  tiroes 

a  times 

Under 
8  times 

Under 
8  times 

Twice 

n  times 

0-16 

015 

0026 

— 

0-57 

0-09 

0-29 

0C88 

0-027 

Twlc^  a 
week 

4  weeks 

2  days 

5  days 

When 
necessary 

— 

— 

— 

OoTered 

Open 

Open 

Open 

Open 

Cover'd  (cor- 
rugated iron) 

Open 

Open 

Open 

— 

— 

1-20 

— 

— 

— 

1-95 

0-68 

— 

■ 

— 

— 

8  months 

— 

— 

— 

2  years 

4  to  8  weeks 

— 

— 

Open 

— 

— 

CoTered 

Open 

— 

42 

88 

40 

6 

26 

— 

63 

60 

61 

Ml 

On  land 

(Kravel  and 

Mnd) 

— 

— 

Clay  land 

— 

— 

On  land 

— 

Storm  bed! 

— 

Storm 
filter 

Land  and 

contact 

beds 

Stnrm 
filter 

«M» 

^^ 

Land  and 

Contact 

beds 
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• 

12 

13 

14 

15 

16 

17 

18 

19 

20 

> 

600,000 

1,000,000 

180,000 

8,000,000 

2,000,000 

68,000 

160,0C0 

600.000 

582,000 

tie 

Chiefly 
domastlc 

Chiefly 
domestic 

Mixed 

Mixed 

Domestic 

Mixed 

Domestic 

Chiefly 
domestic 

Domestic 

.t* 

Combined 

Both 

Combined 

Combined 

Both 

Both 

Both 

Separate 

Combined 

• 

8  times 

8tlmes 

8  times 

4  times 

8  times 

— 

Twice 

8  times 

— 

0-82 

.-Oil 

015 

— 

0^1 

040 

021 

0-088 

u 

— 

4  months 

6  days 

Twice 
weekly 

2  weeks 

17  months 

4  weeks 

18  months 

2  weeks 

— 

Open 

Open 

Open 

Open 

Open 

Open 

8  open 
1  covered 

Open 

S^ 

— 

— 

0*44 

1-58 

050 

0-086 

0-88 

s 

11 

8  years 

— 

— 

— 

4  weeks 

16  months 

16  months 

8  years 

2  years 

»d 

Open 

— 

— 

Open 

Open 

Open 

Open 

Open 

84 

66 

170 

142 

400 

128 

208 

850 

89 

r 

Botary 

BoUry 

Botory 

Fixed  dis- 
tribators 

Botary 

Botary 

Botary 

Botary 

Botiwy 

lOd 

Ookeand 
OUnker 

Cokiand 
elinker 

Qasooke 

Clinker 

and  hard 

cinders 

Clinker 

Blast  fnr- 
naceslag 

Clinker 

Various 

Clinker 

•ad  broken 

brick 

ia. 

|liLto6in. 

iin.lo41n. 

II  in. 

Ain.toiin. 

8in.to6in. 

i  In.  to  4  In. 

lin.to8in. 

|in.lo8in. 

iin.to4in. 

Dd 

Stdfrnenta- 
don  tanks 

Heavy  clay 
land 

Through 
tank 

— 

— 

Fine  bed 

On  land 

Catch-pits 

— 

•a 

— 

On  land 

— 

— 

— 

— 

On  land 

— 

— 

654      Design  of  Works  for  Bacterial  Treatment  of  Sewage. 

practice.  The  nature  of  the  material  must  to  some  extent  be  consider^Ldxl 
in  deciding  upon  the  size  to  adopt.  For  instance,  a  material  not  liaWJe 
to  disintegration  may  be  used  much  finer  than  one  of  a  friable  charact^  tt. 
There  is  unfortunately  very  little  information  available  on  the  relati'^^e 
results  of  various  sized  materials,  and  until  this  is  forthcoming  it  is  diiRcim.  It 
to  arrive  at  a  satisfactory  conclusion. 

Several  methods  have  been  adopted  for  distributing  the  sewage  oir^r 
the  filters,  but  the  two  most  important  need  only  be  mentioned,  fix^p^ 
sprinklers  and  rotary  distributors,  the  others  being  modifications  of  these-— 

The  system  of  spraying  through  fixed  jets  of  suitable  design  giir--^ 
perhaps  the  most  even  distribution,  and  consequently  the  best  results,  l>-"«Jt 
it  is  open  to  the  serious  objection  that  it  cannot  be  carried  out  witho^mit 
great  nuisance,  particularly  where  the  sewage  sprayed  is  from  a  sepfc-ic 
tank. 

Rotary  distributors  are  less  objectionable  in  this  respect.  They  Iia^'we 
been  much  improved  of  late,  and  from  the  several  different  types  n«">w 
manufactured  there  should  be  no  difficulty  in  selecting  one  which  wi'th 
ordinary  attention  will  be  fairly  reliable.  It  is  not  advisable  to  adoj)t 
rotary  distributors  for  beds  much  over  100  feet  in  diameter  unless  electric 
motors  or  other  motive  power  is  provided. 

Dosing  tanks  become  a  necessity  where  the  flow  of  sewage  is  both 
small  and  irregular,  but  it  is  questionable  whether  the  additional  expense 
of  mechanical  arrangements  is  justifiable,  on  the  grounds  that  by  applyi**?? 
the  sewage  intermittently  better  effluents  will  result. 

A  considerable  quantity  of  suspended  matter  is  generally  contained  i** 
the  eflluent  from  percolation  filters,  and  where  there  is  no  land  treatroen^ 
following,  it  is  somewhat  difficult  to  deal  with.  It  is  of  so  light  a  char- 
acter that  it  cannot  be  readily  precipitated  in  catchpits,  and  the  best 
method  of  dealing  with  it  is  to  pass  the  effluent  through  a  shallow  filter 
composed  of  sand  or  other  suitable  material.  A  coating  of  what  appears 
like  a  rich  soil  will  be  formed  on  the  filter,  and  this  can  be  easily 
skimmed  off. 

The  usual  streaming  filters  for  the  treatment  of  storm-water  at  th^ 
rate  of  500  gallons  per  cubic  yard  per  day  do  not  effect  any  great  degree 
of  purification,  and  it  is  preferable  to  deal  with  storm-water  on  land^ 
where  available. 

Great  hopes  were  at  one  time  entertained  that  the  Royal  Commisskxi 
appointed  eight  years  ago  to  deal  with  the  subject  of  sewage  purification 
would  bring  forward  a  final  and  satisfactory  solution,  but  so  far  it  has  not 
been  forthcoming,  though  some  useful  information  may  be  obtained  from 
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he  various  reports  issued.  What  appears  to  be  required  is  a  properly 
rganised  state  department,  which  would  collect  reliable  information  from 
'orks  in  operation  and  conduct  trials  and  experiments  at  the  expense  of 
lie  nation  for  the  guidance  of  sanitary  authorities,  who  are  now  left  to 
beir  own  resources  to  find  a  solution  of  the  sewiirre  problem. 


Mb.  Thomas   Reader   Smitu   (Kettering)   said   he   wished  particularly  to 
raw  attention  to  overflow  weirs,  sewage  sci*eens,  and  detritus  tanks.     He  had 
Uited  many  works,  and  frequently  noted  the  inadequate  provision  made  for 
iversion  of  excess  water  in  time   of  st(jrm.     The  Local  Government  Board 
squired  the  full  treatment  of  three  times  the  dry- weather  flow,  or  twice  if 
eparate  drainage  for  storm-water  were  provided ;  and  it  was  most  important 
hat  the  tanks  and  filters,  or  other  works  provided  for  this  purpose,  should  be 
>rotected   from    being    overcharged    witli    storm-water.      lie   was   considering 
irrangements  for  a  dry-weather  flow  of  730,000  gallons  per  day,  or  a  full  treat- 
ment for  a  flow  at  the  rate  of  1,500,000  gallons  per  day,  which  meant  a  depth  of 
flow  of  about  5^  ins.  on  a  2  ft.  Gin.  weir.     Or  course,  if  the  overflow  for  storm- 
water  were  only  about  the  same  width,  the  works  might  easily  receive  more  than 
double  the  maximum  quantity  they  would  be  laid  out  to  deal  with,  and  he  had 
come  to  the  conclusion  that  it  would  take  a  weir  100  ft.  long  to  adequately  pro- 
tect the  works  from  being  overcharged.     In  this  particular  case  it  was  also 
important  to  prevent  sewage  from  backing  up  the  outfall  sewer,  and  a  long  weir 
Would  effect  this  by  giving  immediate  relief,  as  it  was  not  likely  that  any  storm 
^ouid  exceed  an  inch  flow  over  a  100  ft.  weir.     The  gauging  weir  for  the  flow  to 
toe  works  might  also  have  a  bar  across  it,  so  that  when  the  maximum  flow  to  the 
Works  was  reached,  any  increase  in  depth  of  flow  over  the  gauge  would  be 
obstpTicted  by  the  bar,  and  some  compensation  for  the  extra  pressure  at  the 
S*^Sing  weir  obtained  from  the  contraction  at  the  edge  of  the  bar  as  the  sewage 
pw^ied  under.      He  did  not  agree  that  screens  were  necessary,  and  thought  a 
detritus  tank  could  be  so  arranged  that  screens  could  be  dispensed  with,  and  the 
ovet^ow  weir  could  readily  be  combined  with  it.     In  the  case  referred  to  he 
would  suggest  a  tank  50  ft.  long,  divided  into  two  by  a  channel  down  the  middle, 
^^^  tanks  to  overflow  into  the  channel,  each  side  forming  a  weir  50  ft.  long, 
making  a  total  of  100  ft.     The  tanks  could  be  worked  alternately  or  together  as 
desired.    The  entrances  to  and  exits  from  the  tanks,  and  also  the  approach  to 
the  overflow  weirs,  might  be  arranged  on  the  septic  tank  method  so  that  no 
floating  materials  would  pass  with  the  flow  but  would  be  trapped.     In  this 
way  everything  would  be  dealt  with ;  heavy  materials  would  fall  to  the  bottom, 
floating  materials  would  be  arrested  on  the  surface,  and  all  could  be  removed  at 
suitable  intervals ;  also  the  whole  works  would  be  protected,  not  only  tanks  and 
filters,  but  also  any  filters  or  land  provided  for  storm-water  which  was  verj' 
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desirable,  as  otherwise  a  good  deal  of  material  got  on  to  storm  beds  that  they 
were  not  intended  to  deal  with.  Screens  were  objectionable  in  several  ix'ajs; 
they  were  expensive  to  work,  and  almost  impossible  to  work  satisfactorily  when 
variations  in  level  had  to  be  avoided,  as  when  the  available  fall  through  the 
works  was  very  small ;  also  much  that  they  would  stop  would,  if  allowed  to  pass 
on,  be  effectually  dealt  with  by  the  septic  tank.  The  great  diversity  remarked 
in  the  tank  capacities  provided  at  works  was  very  evident  in  the  tables  prepared 
by  the  author ;  but  from  what  he  had  observed  in  visiting  works,  he  thought  a 
capacity  equal  to  the  daily  dry-weather  flow  was  a  good  standard  to  adopt  to 
provide  for  future  contingencies.  As  to  the  construction  of  percolation  beds, 
some  were  constructed  of  very  coarse  filling  throughout,  and  appeared  to  allow 
a  good  deal  of  black  material  to  be  washed  through,  which  spoilt  the  effluent. 
This  was  a  difRculty  ;  but  it  appeared  from  experience  at  Birmingham  and  else- 
where that  the  light  flocculent  material  contained  in  tank  effluent  might  be  con- 
siderably reduced  by  passing  it  through  circular  upward-flow  tanks,  and  he  also 
thought  that  finer  material  on  the  surface  of  the  filter-beds  would  prevent  a 
further  quantity  from  entering  the  beds,  and  so  provide  less  material  to  be 
washed  through.  The  fine  material  would  probably  require  removing  from  time 
to  time,  but  the  result  might  well  be  worth  the  small  expense  entailed. 

Mr.  G.  William  Lacey  (Oswestry)  agreed  that  finality  was  by  no  means 
yet  reached,  and  hoped  that  the  final  report  of  the  Boyal  Commission  would 
assist  them  in  determining  to  some  extent  which  was  the  best  of  the  various 
systems  of  sewage  disposal.     He  could  hardly  see  how  one  could  agree  with  Mr. 
Pickering's  requirements  for  screens,  as  with  a  width  of  9  inches  per  1,000  popu- 
lation they  would  get  something  very  unwieldy  when  dealing  with  large  popula- 
tions.   A  good  deal  depended  on  the  distance  the  sewage  had  to  flow,  for  if  it 
flowed  a  mile  or  two  they  did  not  find  much  to  screen  when  it  got  to  the  worb. 
Reference  had  been  made  to  the  nuisance  arising  from  open  septic  tanks.   He 
had  been  over  works  where  they  were  in  operation,  and  undoubtedly  there  was 
an  odour,  but  he  did  not  think  it  was  sufficient  to  give  rise  to  a  nuisance  beyond 
the  immediate  proximity  of  the  works.     The  method  of  dealing  with  the  siudg® 
was  one  of  the  important  points  with  regard  to  the  disposal  of  sewage.    K  they 
removed  the  sludge  at  frequent  intervals  they  could  do  with  a  smaller  sedimea' 
tation  capacity ;  but  should  they  run  the  tanks  for  a  period  of  two  or  three  year** 
as  appeared  to  be  done  successfully  in  some  cases  ?    It  depended  a  great  deal  o^ 
the  convenience  there  was  for  the  disposal  of  the  sludge,  and  it  was  a  matted 
which  was  not  yet  mastered.     With  regard  to  percolating  filters  there  was,  n(7 
doubt,  a  certain  amount  of  fine  material  which  came  away  with  the  effluent,  and 
that  would  be  greater  in  quantity  if  the  filter  medium  was  large.     He  had  been 
told  that  a  layer  of  finer  material  in  the  bed  would  tend  to  arrest  this.    Mr. 
Pickering  said  that  a  system  of  percolating  filters  would  be  more  economical  than 
a  system  of  double  contact  beds,  and  in  the  next  paragraph  he  went  on  to  say 
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;hat  the  construction  and  working  of  contact  beds  was  comparatively  simple, 
)oints  deddedlj  in  their  favour  as  compared  with  continuous  filters.  It  seemed 
o  him  that  they  required  to  be  more  careful,  if  anything,  with  contact  beds  than 
rith  continuous  filters,  and  that  these  were  quite  as  simple  in  operation  as 
ontact  beds.  From  the  information  given  in  the  returns  gathered  by  Mr. 
i*ickering,  the  consensus  of  opinion  appeared  to  be  in  favour  of  percolating  beds, 
t  seemed  that  the  general  view  taken  was  that  the  percolation  bed  afforded  the 
)e«t  results,  and  that  there  was  not  the  same  difficulty  in  clogging  as  in  the  con- 
act  beds. 

Mb.  E.  Geo.  Mawbey  (Leicester)  said  that  the  suggestion  to  abolish  screens 
Qust  be  taken  with  great  caution.  In  large  pumping  schemes,  for  instance, 
creens  were  indispensable,  otherwise  all  sorts  of  solid  matters  would  reach  the 
>umps  and  block  up  and  damage  the  valves.  Screens  also  enabled  the  detection 
)f  undesirable  substances  passed  into  the  sewers. 

Mr.  James  Lemon  (Southampton)  said  he  wished  to  endorse  the  views  of 
)lr.  Mawbey.  In  a  pumping  scheme,  it  was  impossible  to  do  without  screens,  in 
)rder  to  arrest  the  various  articles  which  came  down  the  sewers,  and  so  prevent 
(erious  injury  to  the  pumps.  The  object  in  providing  small  detritus  chambers 
ms  to  retain  the  heavy  matter  in  suspension.  They  could  be  frequently  emp- 
tied, and  thus  give  less  work  for  the  settling  tanks.  In  his  practice,  he  designed 
;he  settling  tank  in  three  compartments,  so  that  one,  or  two,  could  be  used 
iccording  to  the  various  amount  of  flow  therein.  Engineers  have  now  got 
beyond  the  opinion  that  bacteria  were  such  wonderful  organisms,  that  they 
would  dispose  of  sand  and  powdered  granite.  It  is  now  recognised  that  the 
tanks  must  be  occasionally  cleared  of  the  deposit.  As  to  a  State  Department  to 
advise  local  authorities,  he  said  it  was  undesirable.  He  saw  no  objection  to  their 
compiling  information  for  their  use,  but  there  the  State  should  stop.  Local 
authorities  must  work  out  their  own  salvation,  according  to  the  varying  local 
circumstances  and  conditions. 
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CONSTEUCTION    AND     MAINTENANCE 

OF    BUBAL    BOADS. 

By    ROBERT    PHILLIPS.    A.M.Inst.C.E.. 

County  Surveyor,  Gloucestershire. 

m 

(member.) 


IN  this  short  paper  it  is  proposed  to  give  the  personal  experience  of  the 
writer  in  constructing  some  thirty-five  miles  of  road  in  England,  and 
in  the  direct  maintenance  for  the  past  seventeen  years  of  one  thousand 
and  fifty  miles  of  county  main  roads. 

Construction. 

The  ideal  road  is  in  a  straight  line,  but  this  is  not  often  attainable.  If 
the  road  is  to  be  properly  drained,  no  part  of  it  should  be  absolutely  level. 
The  least  gradient  should  be  1  in  400  (for  drainage  purposes),  and  the 
steepest  1  in  9 ;  1  in  30  being  the  most  suitable,  being  the  angle  on 
which  a  wheeled  vehicle  will  stand  alone. 

Experience  has  shown  that  a  metalled  surface  of  18  feet  broad  is 
required  for  rural  roads  (main),  and  a  width  of  40  feet  between  the  fences, 
and  that  in  the  neighbourhood  of  large  towns  these  dimensions  should  Ix* 
increased  to  30  and  60  feet  respectively.  The  law  allmcs  vehicles  9  feet  in 
width  to  travel  on  the  highways. 

The  construction  of  the  road  will  depend  on  the  material  available  m 
the  neighbourhood.  If  hard  clinkers  or  refuse  from  a  destructor  is  to  be 
used,  this  will  require  to  be  12  inches  in  depth,  and  to  be  well  rolled 
before  the  broken  top  metal  is  applied.  The  road  bed  should  be  20  inches 
below  the  finished  surface  of  the  road,  and  should  be  curved  to  give  a  fall 
of  ()  to  9  inches  from  the  centre  to  the  sides :  where  possible  the  finished 
road  surface  should  be  kept  above  the  level  of  the  adjoining  land. 

If  any  bog,  springs,  or  running  sand  is  found  below  the  road  bed,  it 
should  be  excavated,  and  12  inches  of  clay  puddle  placed  over  it.     If  a 
troublesome    vellow   clay,   that   is   sometimes   found   between    the    coal 
measures   and  the  limestone,  it  should  be  trenched  across  everv  three 
yards,  two  feet  deep,  and  the  trenches  filled  with  ashes. 
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Where  the  road  is  in  cutting  there  shoukl  be  at  least  a  yard  of 
levelled  surface  between  the  metalled  surface  and  the  toe  of  the  slope. 

The  top  metal  should  be  of  hard  broken  stone,  not  more  than  2^  inches 
in  its  longest  dimensi(m,  spread  from  the  shovel,  to  give  an  even  surface 
of  about  1  in  30  from  the  centre,  4  inches  thick :  this  will  require  one  ton 
to  every  8  square  yards  superficial ;  and  when  consolidated  the  top  metal 
tnll  be  3  inches  in  thickness.  In  all  cases  of  thick  coating,  a  profile 
Qiould  should  be  used  to  obtain  a  good  cross  section. 

Macad.vm's  Mode  of  Coxstuuction. 

Briefly  it  is  this,  12  inches  of  broken  stone,  the  hirgest  stone  6  ounces 
in  weight.    No  blindage,  the  road  bed  to  have  a  curvature  of  only  3  inches. 

Macadam,  following  Edgeworth  and  others,  advocated  no  bottoming : 
tlie  material  to  be  of  the  same  quality  throughout. 

His  theory  that  the  stones  would  bind  by  the  interlocking  of  their 
iwn  angles,  is  a  very  pretty  theory,  but  in  fact,  when  the  stones  had  to 
De  rolled  in  by  the  cart  wheels,  the  binding  material  was  supplied  by 
ibrasion  during  the  process  of  consolidation. 

The  modem  construction  of  Macadam  roads  is  cheaper,  but  not  so  good. 
rhe  bottom  8  inches  is  of  an  inferior  metal ;  crop  stone  from  limestone 
juarries,  slag,  any  inferior  stone  is  carted  and  tipped  on  the  road,  and 
broken  down  with  a  sledge  hammer,  and  some  gravel  or  ashes  spread  to 
fill  the  interstices ;  on  this  is  spread  4  inches  of  the  hard  toj)  road  metal, 
which  is  watered,  blinded,  and  steam  rolled. 

There  is  another  variation  of  the  Macadam  plan,  known  as  Machine 
Crusher  Road  Stone  Eoads.  This  method  is  to  construct  the  road  in  three 
thicknesses.  The  lowest  layer  to  be  6  inches  thick  of  machine  broken 
stone,  no  stone  to  be  more  than  3  inches  or  less  than  half  an  inch  in  size ; 
this  layer  to  be  watered  and  steam  rolled  till  consolidated  like  a  finished 
'oad,  the  material  for  this  bottom  layer  may  be  inferior  limestone.  On 
ttis  a  second  layer  3  inches  thick ;  no  stone  in  this  to  be  more  than 
H  inches  or  less  than  half  an  inch  in  size,  and  consolidated  as  before. 
The  third  layer  to  be  2  inches  thick,  no  stone  to  be  more  than  1  inch  or 
fc«8  than  one-eighth  of  an  inch  in  size.  The  whole  to  be  watered  and 
<J<Hi8olidated  bv  a  steam  roller. 

Telford's  Mode  of  Constuuction. 

The  following  is  a  copy  of  his  specification  : — 

"  The  metallini*  is  to  consist  of  two  beds,  or  layers ;  that  is  to  say,  a 
bottom  course  of  stones,  each  7  inches  in  depth,  to  be  carefully  set  by  the 
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hand  with  broadest  end  downwards,  all  cross-bonded  or  jointed,  and  no 
stone  to  be  more  than  3  inches  wide  on  the  top.     These  stones  may  be  oi 
good  whin-stone,  lime-stone,  or  hard  free-stone,  the  vacuities  between  the 
said  stone  to  be  carefully  filled  up  with  smaller  stones,  packed  by  hand,  so 
as  to  bring  the  whole  to  an  even  and  firm  surface. 

*'  The  top  course  or  bed  is  to  be  7  inches  in  depth,  to  consist  of  properJv 
broken  stones,  none  to  exceed  6  ozs.  in  weight,  and  each  to  pass  through  a 
circular  ring  2^  inches  in  diameter  in  their  largest  dimensions.  These 
stones  to  be  of  hard  whin-stone,  the  quality  of  both  bottom  and  top  metal 
to  be  determined  by  the  inspector.  In  every  100  yards  in  length  on  each 
side  of  the  road,  upon  an  average,  there  is  to  be  a  small  drain  from  the  bed 
of  the  bottom  layer  to  the  outside  ditch,  as  shall  be  directed  bj  the 
inspector. 

"  Over  the  upper  bed  or  course  of  metal  there  is  to  be  a  binding  of 
gravel,  of  1  inch  in  thickness  on  an  average.  In  the  cross  section  of  the 
finished  roadway  there  is  to  be  a  curvature  of  6  inches  in  the  middle 
18  feet,  and  from  that  on  each  side  a  declivity,  at  the  rate  of  half-an-inch  in 
a  foot,  to  vtithin  18  inches  of  the  fences.  In  the  remaining  space  of 
18  inches  there  is  to  be  a  curvature  of  3  inches,  making  in  all  about  finches 
on  each  side  below  the  finished  roadway." 

The  advantages  of  this  system  are  that,  though  you  want  skilled  work- 
men to  pitch  the  bottom,  you  can  use  a  material  that  you  could  not  use  in 
the  other  system  for  the  bottom  (even  sand-stone,  that  is  unsuitable  for 
road  metal),  and  if  the  stones  are  securely  wedged  with  spauls,  they  will 
not  work  up  through  the  top  metal. 

The  wTiter  has  used  this  mode  of  construction  with  a  6-inch  bottoming 
and  4  inches  of  2^  inch  broken  basalt,  rolled  and  consolidated  to  3  inches, 
making  a  total  of  9  inches,  on  roads  carrying  heavy  traffic.  If  properly 
done,  this  is  by  far  the  quickest  w^ay  of  making  a  road,  and  is  less  costly 
in  repairs  for  the  first  few  months  after  construction. 


Drainage. 

This  is  a  fresh  problem  on  every  chain  of  road ;  the  contour  of  the 
country,  the  position  of  streams  or  ditches  for  the  outfall  must  be  coD- 
sidered.  The  use  of  pipes  has  become  general,  but  the  old  square  ros" 
drains  with  cever  stones  and  open  ditches  are  preferable,  as  they  are  easily 
repaired  by  the  roadmen. 

Side  Channels. — No  road  should  be  left  without  a  water-table  and  * 
raised  margin  at  the  side  from  4  to  6  inches  high.  This  can  be  formed  i** 
rural  districts  by  turf  in  two  thicknesses,  the  bottom  one  gi*ass  down,  th^ 
top  one  grass  upwards. 
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Mode  of  Maintenance. 

We  have  now  made  our  road,  and  will  consider  how  it  is  to  be  main- 
lined, and  this  question  is  marked  by  wide  difference  of  opinion. 

The  system  that  is  now  generally  adopted,  is  to  divide  the  road  into  sec- 
ons  of  from  3  to  8  miles,  and  to  place  each  section  in  charge  of  a  skilled 
kbourer,  with  one  surveyor  in  charge  of  a  district  with  80  to  160  miles  of 
lain  road.   The  district  council  roads  are  mostly  managed  in  the  same  way. 

If  all  roads  were  constructed  in  the  manner  described  in  this  paper, 
le  duties  of  the  surveyor  would  be  light,  but  many  of  them  are  simply 
cm  tracks  that  have  been  covered  with  macadam  to  an  average  thick- 
ess  of  about  5^  inches,  often  on  a  clay  sub-soil  that  works  through  and 
lianges  with  the  weather. 

The  writer's  practice  is  to  have  the  road  scraped  or  swept  clean  before 
pplying  the  fresh  metal,  the  new  material  to  be  the  hardest  attainable, 
nd  to  be  broken  by  hand  (on  the  roadside  where  possible)^  to  a  2^  inch 
ing.  Occasionally  a  2  inch  stone  is  used.  The  new  metal  to  be  kept  as 
lean  as  possible,  and  spread  one  stone  thick,  one  ton  to  cover  12  super- 
cial  yards;  this  to  be  dry  steam-rolled  without  any  blindage  till  the 
tones  are  fixed,  and  then  the  smallest  possible  quantity  of  blindage. 
Che  road  scrapings  are  stored  for  this  purpose  in  heaps  till  vegetation 
las  decayed. 

Surveyors  differ  in  opinion,  some  use  10  per  cent,  of  the  screenings 
from  the  machine  as  blindage ;  the  writer  has  tried  these,  but  prefers  the 
road  scrapings. 

A  slurry  must  be  made  to  fix  the  top  stones,  and  even  with  a  sticky 
slmry  the  hammering  of  the  horses'  hoofs  causes  some  stones  to  work 
loose,  and  the  roller  should  be  kept  in  the  neighbourhood  to  dry  roll  this 
after  a  few  days. 

With  a  properly  constructed  road,  longitudinal  machine  scarifying 
Wore  laying  the  stone  is  economical  of  material,  but  hand  scarifying  by 
picks  across  the  road  is  very  destructive  to  the  road,  and  wasteful.  The 
^ter  maintains  over  1,000  miles  of  road  and  does  not  scarify  any ;  if  the 
^d  is  hard  it  is  well  watered  before  the  stone  is  spread.  1 5-ton  rollers 
Wid  two-wheeled  water-carts  are  used,  and  a  pump,  independent  of  the 
^ater-cart,  capable  of  filling  the  water-cart  in  10  minutes.  Water  should 
^ot  be  stinted,  though  sometimes  the  distance  to  be  hauled  may  be  six 
niiles. 

The  rollers  consolidate  about  30  tons  of  basalt  or  granite,  or  40  tons  of 
'Milestone,  per  day.     The  difference  in  pressure  of  roller  surface  between 
*  lO-ton  and  a  15-ton  steam  roller  is  only  about  35  lbs.  per  square  inch. 
VOL.  xxyn.    ko.  11.  xx 
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The  drainage  of  the  road  should  be  attended  to,  grips,  ditches,  and 
water  tables  cleaned,  and  the  sides  of  water  tables  cut  yearly. 

The  use  of  mechanical  traction,  motor  cars  with  rubber  tyres,  and 
the  army  of  bicyclists,  have  increased  the  cares  of  those  having  charge  of 
the  main  roads;  more  attention  must  be  devoted  to  the  surface  of  the 
road,  1  inch  to  1|^  chippings  must  be  kept  on  the  roadside  to  patch  holes 
or  depressions.  These  holes  are  mostly  the  result  of  incompetent  men 
spreading,  a  good  spreader  of  road  stone  is  invaluable. 

Motor  cars  have  part  of  their  machinery  slung  below  the  body  of  the 
car,  the  pneumatic  tyres  suck  the  small  grit  from  the  road  surface,  and 
the  parts  below  the  car  blow  it  up  in  the  air. 

The  prevention  of  dust  is  a  difficult  problem.  At  several  periods  in  the 
history  of  roads,  tar  has  been  used  to  assist  in  binding  the  road  material, 
and  from  various  causes  has  been  abandoned.  That  in  urban  districts  it 
will  save  the  heavy  cost  of  watering,  is  proved.  In  rural  districts  where 
there  is  no  watering,  (the  writer  maintains  1,000  miles  of  road  and  does 
not  water  one  mile,)  the  cost  to  a  county  council  is  prohibitory ;  to  tar  the 
main  I'oads  of  Gloucestershire  would  cost  £50,000  per  aunum^  about 
£50  per  mile.     The  dust  is  not  all  caused  by  the  material  of  the  roads. 

The  solution  appears  to  be  the  use  of  the  hardest  and  heaviest  stone 
procurable,  to  use  as  little  blindage  as  possible,  and  perhaps  to  grout  it 
with  pitch  and  tar  before  applying  any  blindage,  after  it  has  been  dry 
rolled.  Limestone  and  all  the  softer  stones  that  make  mud  in  winter  and 
<lust  in  summer  will  cease  to  be  used. 


[For  Discussion  on  this  Paper^  see  page  G69J] 
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MACADAMISED    ROADS    AND    DUST. 

By  A.    F.    I.    OOTTERKLILi,    iMI.Inst.C.E.,    F.S.I. 


PROBABLY   nine-tenths   of   the   roads   in  England   and  Wales   are 
macadamised :  in  fact,  we  may  take  it  that  practically  all  the  roads 
mtside  the  townships  come  under  this  description. 

In  the  days  of  Telford  and  Macadam  the  question  of  dust  was 
probably  of  little  account.  When  they  came  upon  the  scene  they  found 
he  main  roads  of  England  in  such  an  execrable  condition  that  their  efforts 
Fere  directed  toward  making  a  road  surface  and  gradients  fit  for  the 
raffic  of  those  days.  Macadam's  plan  was  to  obtain  a  kind  of  mosaic  of 
mall  stones  which  should  cling  into  one  another,  thus  presenting  a 
miformly  hard  surface.  He  does  not  appear  to  have  concerned  himself 
ibont  the  character  of  the  foundation  in  the  same  way  as  did  Telford, 
who  made  a  great  point  of  this  portion  of  road  construction.  Both, 
however,  laid  great  stress  upon  drainage  of  the  subsoil  and  upon  keeping 
the  road  materials  as  dry  as  possible,  so  as  to  diminish  the  solvent  action 
of  water. 

There  are  several  essentials  for  a  good  macadamised  road  that  cannot 
now  be  touched  upon,  such,  for  instance,  as  a  foundation  sufficiently 
substantial  to  support  the  traffic,  without  which  the  very  best  surface 
niust  inevitably  go  to  pieces. 

One  of  the  requirements  of  a  macadamised  road  on  which  horse  traffic 
^8  used  is  that  it  shall  be  slightly  elastic.  Theoretically,  an  unyielding 
surface  may  be  better  for  vehicles ;  but  practically  a  considerable  amount 
^  wear  will  ensue  both  to  the  road  and  to  the  vehicle,  unless  the  road 
surface  is  slightly  responsive  to  any  jar.  For  the  horse,  a  slightly  yielding 
Surface  is  imperative.  Even  with  the  macadamised  roads  made  as  they 
■^  we  shall  remember  the  old  saw,  "  It  ain't  the  hunting  that  hurts  the 
bone's  hoofs,  but  it's  the  hammer,  hammer,  hammer  on  the  hard  high  road." 

This  vital  requirement  of  elasticity  is  really  one  of  the  chief  causes 
>f  the  trouble  experienced  with  dust. 

It  has  been  pointed  out  that  a  cubic  yard  of  metalling,  2  in.  to  2^  in. 
ube,  when  screened  and  laid  down  in  regular  layers  6  in.  thick,  contains 
0  less  than  40  per  cent,  of  interspaces.     These  interspaces  have  to  be 
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filled  with  smaller  material,  some  of  it  gravel  or  sand,  but  most  of  it  fioe 
dust  or  mud,  according  to  the  state  of  the  weather  and  the  character  of 
the  road-stone.     The  function  of  this  soft  intervening  material  is  to  form 
a  cushion  to  preserve  the  stone  from  the  heavy  blows  of  the  traffic  and  in 
absorb  the  shock  that  would  otherwise  be  unpleasantly  felt  by  the  horse 
or  the  vehicle.     The  character  of  the  intervening  cushion  thus  becomes 
important,  for  if  when  the  road  surface  dries  it  is  converted  into  a  fine 
mobile  dust,   that  is  easily  dispersed,   a  stone  gets  kicked   out,  and  an 
opening  is  made,  which  if  not  quickly  attended  to  will  soon  result  in  the 
disintegration  of  the  road.    The  way  in  which  some  of  the  material  used  for 
metalling  is  affected  by  water  aids  this  process.     It  therefore  becomes 
obvious  that  the  best  road  surface  will  be  that  where  the  material  filling 
the  interspaces  has  a  high  specific  gravity,  is  not  easily  pulverised  by 
shocks,  and  is  not  reduced  to  fine  dust  or  mud  by  the  action  of  the 
weather. 

Another  common  defect  arising  from  the  same  source  is  that  a 
macadamised  road  surface  rarely  retains  the  even  convex  shape  in 
which  it  was  left  by  the  steam  roller  for  long.  The  soft  material 
between  the  stones  will  be  greater  in  one  part  than  in  another;  con- 
sequently as  it  gives  way  or  comes  out,  especially  if  a  stone  or  two  is 
loosened  from  the  road  surface,  the  road  wears  away  and  a  hollow  is 
fonned. 

It  has  been  said,  and  is  very  generally  believed,  that  motor  cars  are 
the  cause  of  dust.  But  motor  cars  would  not  raise  the  dust  if  the  dust 
were  not  alreadv  there,  either  on  the  surface  or  in  the  interstices  of  the 
metalling.  Everyone  will  agree  that  the  dust  raised  by  cars  is  a  great 
nuisance,  making  other  road  users  as  well  as  residents  by  the  road  side 
miserable;  but  it  is  better  to  get  at  the  cause  of  the  trouble  than  to 
blame  the  instrument,  and  the  cause  is  undoubtedly  the  fine  material  that 
lies  upon  and  between  the  metalling. 

It  has  been  pointed  out  by  Mr.  O 'Gorman  that  the  hollows  and  the 
irregularities  of  the  surface  are  largely  the  cause  of  dust  raised  by  motor 
cars.  It  constantly  happens  that  while  one  driving  wheel  is  making  good 
and  effective  contact  with  the  road,  the  other  wheel  is  skipping  lightly  into 
a  hollow  in  which  dust  may  be  lying.  When  a  vehicle  is  moving  slowly 
the  wheel  has  time  to  traverse  the  full  contour  of  the  hollow,  but  when 
travelling  rapidly  it  bounds  from  the  ridge  into  the  midst  of  the  hoUow, 
spinning  round  meanwhile,  and  so  acts  like  a  brush  directly  it  comes  in 
contact  with  the  dust.     The  effect  of  this  action  is  very  easily  realised. 

On   every  macadamised   road   there  must  always  be  some  breaking 
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down  of  the  surface  from  the  pounding  of  the  horse's  hoof  aud  the  grind 
of  the  tyre.  The  only  way  to  deal  with  this  is  to  get  rid  of  it  as  quickly 
as  possible,  for  it  does  no  particular  good  to  the  road  to  leave  it  there,  anjl 
it  certainly  does  no  good  to  the  road  user  or  to  residents  by  the  roadside. 
Slow  moving  traffic  may  not  disturb  it,  but  directly  a  motor  car  or  bicycle 
comes  along  the  light  debris  is  sent  flying ;  whilst,  if  there  is  nothing  else, 
the  wind  will  see  that  it  gets  thoroughly  distributed. 

The  more  that  sandstone  and  silicious  material  are  used,  the  less  will 
be  the  dust  produced.  Sand,  moreover,  cannot  so  easily  blow  about  in 
clouds,  neither  can  it  be  churned  into  a  fine  impalpable  dust,  like  limestone. 

There  appear  to  be  three  directions  along  which  efforts  may  be  made 
to  reduce  dust : — 

(rt)  By  treating  the  macadamised  surface  in  such  a  manner  as  to 
retard  the  formation  of  dust,  or  to  fix  it  when  it  is  formed. 

(b)  By  introducing  another  substance  as  a  cushion  between  the 

metalling,  in  place  of  the  grit  and  dust  with  which  the 
interstices  are  usuallv  filled. 

(c)  To  use  as  road  material  stone  of  a  silicious  or  basaltic  nature, 

less  liable  to  be  broken   down   by  wear  or   dissolved  bv 
moisturc. 

(a)  The  City  Engineer  of  Bristol  has  very  kindly  furnished  the 
results  of  experiments  as  to  the  relative  cost  of  dressing  the  roads 
with  different  dust-preventing  solutions.  The  experiments  took  place  in 
Coronation  Road,  Bedminster. 

The  first  preparation  was  spread  on  the  24th  June,  19(),>.  Subsequent 
applications  were  made  on  the  2Gth  and  27th  June,  and  4th,  r>th, 
and  7th  July,  six  applications  in  all.  At  the  end  of  a  week  there 
were  complaints  of  the  dust  rising,  but  after  the  fourth,  fifth,  and 
sixth  applications  the  road  stood  fairly  well  until  the  17th  July, 
when  the  whole  road  had  to  be  watered,  and  it  was  found  necessary  to 
resume  the  ordinary  street  watering  on  fTuly  2yth.  The  cost  of  this 
application  worked  out  to  ()s.  9^d.  (or  '0136  of  a  penny  per  square  yard) 
per  day,  as  compared  with  4s.  4d.  (or  '0086  of  a  penny  per  scjuare  yard) 
per  day  had  ordinarj-  watering  been  adopted. 

The  second  preparation  was  applied  from  the  Hth  July  to  the 
17th,  altogether  five  applications.  The  dressing  stood  till  the  17th 
August,  no  water  being  required  during  this  interval  except  in  channels, 
which  were  flushed  out  once  a  day  from  the  28th  fFuly.  The  cost  worked 
out  to  4s.  7d.  (or  'OOSl  of  a  penny  per  square  yard)  per  day,  as  compared 
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with  4s.  lOd.  (or  '0096  of  a  penny  per  square  yard)  per  day  had  the  road 
been  treated  with  ordinary  water.  Those  who  had  formerly  com- 
plained as  to  the  street  watering,  both  spoke  and  wrote  of  the  good 
results  of  the  experiment. 

No  I'ecord  was  kept  of  the  reduced  cost  of  cleansing,  but  it  is  probable 
that  there  would  be  a  saving  as  compared  with  ordinary  street  watering. 

In  Liverpool  records  were  kept  in  1902  and  1903  of  the  cost  of  treat- 
ing certain  macadam  roads  with  oil.  The  cost  appears  to  have  varied 
between  ^d.  and  ^d.  per  square  yard,  according  to  the  amount  of  oil  used, 
and  Mr.  Rathbone,  from  whose  paper  these  particulars  are  gathered,  states 
that  the  total  reduction  in  the  cost  of  cleansing  and  watering  was  from 
13d.  to  5*5d.  per  square  yard  for  a  period  of  twenty-one  days.  Apparently 
the  treatment  resulted  in  a  distinct  saving  in  maintenance  as  well 
as  reduction  of  wear,  but,  on  the  other  hand,  the  oil  did  not  form  a 
very  pleasant  surface  for  traffic  and  the  smell  was  complained  of.  In 
1903  the  oil  was  applied  more  carefully  and  renewed  at  intervals  of  three 
weeks,  and  the  cost  was  stated  to  be  '0022  of  a  penny  per  square  yard  per 
day,  as  compared  with  '0033  of  a  penny  per  square  yard  per  day,  the  cost 
of  ordinary  street  watering. 

The  difference  in  results  obtained  in  Bristol  and  Liverpool  is  probably 
due  to  factors  which  have  not  been  noted,  such  as  the  kind  and  quantity 
of  traffic.     No  two  roads  are  exactly  comparable. 

It  is  probable  that  the  trouble  from  dust  can  be  very  much  palliated  on 
existing  roads  by  the  use  of  calcium  chloride  and  other  similar  solutions 
without  appreciably  increasing  the  cost  of  watering,  if  at  all.  On  the  other 
hand,  the  best  way  to  make  dustless  roads  is  to  use  better  material.  A 
bad  material  can  never  be  made  permanently  satisfactory  by  simply  fixing 
the  surface  dust. 

(b)  Treating  the  roads  with  a  watering  solution  may  be  possible  in 
urban,  but,  as  a  rule,  it  is  altogether  beyond  the  means  of  rural  districts, 
and  another  method  must  be  found.  The  dust  nuisance  has  been  success- 
fully tackled  by  coating  newly  rolled  metalling  with  boiling  tar  and  pitch. 
Immediately  after  the  road  is  formed  the  tar  and  pitch  is  applied  in  a 
flat  stream  from  a  watering  pot.  It  is  then  dressed  with  fine  flint  grit 
and  allowed  to  stand  a  day  or  two  for  consolidation  before  the  traffic  passes 
over  it.  Even  with  Mendip  limestone,  which  is  notorious  for  giving  off 
dust,  this  method  has  been  found  to  be  successful. 

Another  example  of  the  second  way  of  overcoming  the  dust  nuisance 
is  the  use  of  tarred  macadam.  This  has  been  tried  for  some  years  with  more 
or  less  successful  results.     Tarred  slag  appears  to  have  answered  well  in 
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jome  of  the  busy  thoroughfares  of  London.  The  tar,  as  in  the  previous 
»8e,  is  applied  hot,  the  slag  being  also  heated  to  dryness.  Apparently 
3etter  results  have  been  obtained  with  slag  than  with  limestone  or  basalt. 

This  method  will  probably  be  followed  up  still  further,  and  there  can  be 
QO  reason  why  it  may  not  become  uniformly  successful.  It  appears  to  aim 
in  the  right  direction  of  substituting  for  dust  an  elastic  and  non-friable 
material  as  a  cushion  between  the  stones. 

(c)  Anyone  who  travels  over  the  country  will  notice  how  much  less 
lust  there  is  where  basaltic  or  silicious  stone  is  used  than  where  lime- 
stone is  used.  If  every  macadamised  road  could  be  made  up  with  basalt 
ihe  dust  question  would  assume  a  very  different  aspect.  It  is  not  only 
tiiat  such  roads  are  less  easily  broken  down  by  weather,  but  the  material 
3eing  of  greater  specific  gravity  is  not  so  easily  moved  by  wind.  The 
irgament  against  the  more  general  use  of  basalt,  in  districts  remote 
From  basaltic  quarries,  is  its  cost.  But  it  does  not  necessarily  follow  that 
I  material  which  is  cheapest  in  first  cost  will  be  cheapest  when  the  cost  of 
maintenance  is  taken  into  account. 

In  Bristol  we  have  about  234  miles  of  macadamised  roads  of  which 
32  miles  are  repaired  with  basalt,  and  the  remainder  with  local  mountain 
limestone.  We  have  been  considering  the  advisability  of  repairing  an 
additional  32  miles  with  basalt,  and  the  City  Engineer  has  submitted 
the  following  estimate  to  the  Council :  — 

Comparative  Statement  of  Annual  Cost  on  present  area  of  Macadamised 

Highways, 


Year. 

1                     Present  System. 

Alternative. 

Ist  Class  Granite 

1st  Class  Granite 

2nd  Class  Limestone 

2nd  Class  Granite 

3rd  Class  Limestone 

3rd  Class  Limestone 

• 

2nd  and  3rd  Abbots  Leigh 

Limestone  to  be  obtained  from 

Quarry. 

other  sources  than  Abbots  Leigh. 

let 

£28,000 

;€32,600 

2nd 

do. 

32.600 

3rd 

do. 

32,000 

4th 

do. 

32,600 

5th 

do. 

23,400 

6th 

do. 

23,400 

7th 

do. 

23,400 

8th 

do. 

28,000 

9th 

do. 

28,000 

10th 

do. 

28,0(0 

11th 

do. 

28,000 

12th 

do. 

28,000 

13th 

do. 

28,000 

Avenge  cost  per 
Annum. 

^28.000 

13y  368,600 
£28,354 
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It  will  be  seen  that  the  effect  of  the  increased  use  of  granite  will  be  to 
increase  the  expenditure  for  4  years,  and  afterwards  to  decrease  it  so  that 
on  an  average  of  13  years  the  actual  additional  outlay  will  be  only  £354 
per  annum.     Against  this  must  be  set  the  saving  in  cleansing  and  water- 
ing, which  is  always  less  with  granite  than  with  limestone,  so  that  the 
probabilities  are  that  the  granite  road  will  cost  less  to  the  ratepayers  than 
the  limestone  one,  although  the  limestone  quarry  that  would  be  given  up 
is  worked  by  the  city  itself  and  lies  close  to  the  river  in  one  of  the  finest 
positions  for  supplying  stone  economically. 

This  may  be  an  answer  to  the  natural  argument,  that  expenditure  it^ 
dust  prevention  may  be  all  very  well  for  towns,  but  quite  out  of  th^ 
question  in  the  country ;  for  in  many  parts  it  is  possible,  by  means  of  a  bol*3 
capital  expenditure,  to  provide  a  better  and  less  dusty  road,  at  practically 
no  greater  cost  to  the  ratepayers,  especially  if  a  short  period    loan  ca^ 
be  obtained. 

The  City  Engineer  has  also  kindly  furnished  results  of  some  tests  mad^ 
by  him  into  the  wearing  properties  of  different  classes  of  stone.  The  firsts 
test  was  in  Clarence  Eoad,  New  Cut,  where  ten  different  kinds  of  ston^ 
were  tried.  Three  basaltic  areas  outlasted  the  period  of  the  test*  Th^ 
basaltic  stones  also  gave  off  less  debris  as  measured  by  the  loads  of  slog 
removed. 


Description  of  stone. 


1.  Basalt,  from  the  Midlands 

2.  Quartzite,  Glos 

%jt    IJoAnWi  •••  •••  •••  ••• 

4.  Basalt  from  the  Cbftnnel  Islands. 

5.  Leicester  Granite  

6.  Basalt  from  Cornwall    

7.  Mendip  Limestone        

8.  Warwick  Granite  

9.  Local  Black  Rock  Limestone  ... 
10.  Basalt  from  Cornwall    


Quantity  of  slop 

Date  when  laid. 

per  week  in  loads 
per  100  J  di.  super. 

Date  of  repsin. 

19  Sept.,  1900 

•106 

none 
f  30/10/01 

24  Oct,  1900 

•157 

3I/I/U2 
19/8/02 

14  Nov.,  1900 

•132 

14/8/02 

1  Feb..  1901 

•108 

14/8/02 

19  Dec.,  1900 

•112 

none 

12  Dec,  1900 

•130 

19/8.t)2 
r  30/10/01 

6  Dec,  1900 

•148 

31/1/02 
14/8/02 

17  Nov.,  1900 

•174 

14/8/02 
f  30/10/01 

12  Sept.,  1900 

•225 

31/1/02 
16/8/02 

5  Sept.,  1900 

•145 

none 

In  January,  1905,  the  whole  road  was  taken  up  and  relaid  with  pitching. 
A  further  test  is  now  being  carried  out  in  Silverthome  Lane|  St 
Philips,  as  given  by  the  following  table : — 
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Deaertptlon  of  stone. 


Date  when  laid. 


Qnantit  J  of  slop 

remoTed  per 

week  in  lbs. 

per  yd.  super. 


Remarks. 


Cornish  Basalt       

(spec  gntv.  3*02) 
Loou  Limestone 

(spec  RrsT.  2*67) 
Oloucestershire  Limestone 

(spec  gray.  2'H6) 
^loacestersbire  Quartzite 

(spec  gray.  2*56) 
^louoeetershire  Quartzite 

(spec  gray.  2*62) 


Welsh  Basalt 
(spec  gray.  2*82) 

Cornish  Basalt     ... 
Welsh  Basalt 
Deyonshire  Trap  ... 


10  Oct.,  1905 

10  Oct.,  1906 

11  Oct.,  1905 
14  Oct.,  1905 
18  Oct,  1905 


...  23  Oct.,  1905 


...,  26  Oct,  1905 
...|  30  Oct.,  1905 
...4  Nov.,  1905 


517 
7-86 
7-16 
6-64 
7-38 

9-23 


6-27 
4-51 
8-08 


/This  section  is  in  a  narrow  part 
1  of  the  road  close  to  a  bridge 
•{  where  the  wear  is  excessive, 
and  therefore  not  comparable 
with  that  on  the  other  samples. 


The  quantity  of  slop  was  weighed  after  drying  under  cover  till  it 
1)ecame  hard.  That  removed  from  the  Welsh  and  Coniish  basalts  is  less 
than  that  from  limestone,  with  the  exception  of  one  sample  of  basalt  where 
the  conditions  of  traffic  put  it  under  an  unfair  test. 

The  conditions  under  which  these  tests  were  made  render  them 
necessarily  somewhat  approximate,  so  that  no  detailed  deductions  can  very 
'^^ell  be  made,  but  they  certainly  show  that  with  a  harder  road  material 
'ess  slop,  and  consequently  less  dust,  may  be  expected. 

In  one  of  the  popular  books  written  by  Mr.  H.  G.  Wells,  he  introduces 
*s  a  road  material  of  the  future  a  substance  called  *' Eadliamite."  He 
^lls  how  this  material  forms  such  a  magnificent  roadway  that  railways 
*i^  completely  outclassed  and  become  obsolete,  their  place  being  taken  by 
^ide  Eadhamite  roads,  along  which  motor  vehicles  rush  up  and  down  the 
l^nA  Possibly  this  is  the  material  we  are  all  trying  to  obtain.  If  it  will 
S^ve  off  less  dust  and  be  more  durable  than  our  present  macadamised 
^oads,  then  we  shall  welcome  Mr.  Wells'  recipe,  and  be  ready  to  accord 
Him  a  place  amongst  road  reformers  equal  to  that  of  Macadam  or  Telford. 


[This  Discussion  also  applies  to  t/ie  Paper  by  Mk.  RonERT  Phillips, 

page  Go8,'\ 

Db.  Bideal  (London)  pointed  out  that  minute  chem'cal  differences  affected 
the  hardness  of  road  materials,  and  that  the  specific  gravity  seemed  to  have  little 
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bearing  on  the  problem.  Mr.  Cotterell  showed  that  the  lightest  bas.ilts  a 
quartzites  gave  the  smallest  amount  of  detritus.  As  to  remedies,  cutting  do^ 
hedges  in  rural  districts  and  treatment  with  salt  solutions  (preferably  elect] 
lysed,  so  as  to  insure  a  sterilizing  action  as  well)  seemed  to  be  best  in  towns. 

Mr.  Thos.  Eeader  Smith  (Kettering)  said,  with  reference  to  the  use 
dust-laying  compositions,  a  section  of  a  main  road,  300  yards  in  length,  was  us 
for  experiment  last  year  in  Kettering,  with  satisfactory  results.  Dust  was  n 
absolutely  prevented  but  was  much  reduced,  and  shop  keepers  were  much  pleas 
with  the  improvement.  The  solution  was  applied  11  times  and  the  sectw 
would  otherwise  have  been  watered  195  times,  which  would  have  cost  vei 
nearly  as  much  as  the  special  treatment.  As  to  the  improvement  that  woui 
follow  the  use  of  better  material  for  ordinary  macadam  roads,  the  results  of 
number  of  experiments  he  had  made  in  grinding  granite  and  slag,  showed  tbi 
the  granite  was  50  per  cent,  more  durable  than  the  slag,  and  he  assumed  that  i 
the  grinding  had  been  done  in  the  wet,  as  frequently  happens  under  traffic  i 
the  streets,  and  the  various  conditions  of  weather  allowed  for,  the  granite  woui 
last  at  least  twice  as  long  as  the  slag.  His  Council  made  the  change  in  th 
material  for  their  main  roads,  with  a  marked  improvement  in  the  reduction  o 
mud  and  dust  and  consequently  in  the  cost  of  scavenging ;  also  the  roads  wer 
improved  and  repairs  less  frequent,  so  that  the  use  of  granite  costing  twice  a 
much  as  slag  was  fully  justified. 
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CONGRESS  AT  BRISTOL. 


CONFERENCE  OF  VETERINARY  INSPECTORS. 


ADDRESS 


By    FRANK    I^EIOH,     F.H.C.V.S. 


President  of  the  Conference. 


)ROBABLY  my  being  a  resident  here,  an  old  Bristol  boy  born  and 

bred,  together  with  my  associations  in  municipal  matters,  are  the 

le  reasons  for  my  occupying  the  position  of  President  of  the  Conference. 

When  I  was  asked  by  The  Royal  Sanitary  Institute  to  accept  this  im- 
)rtant  office,  I  felt  I  was  not  competent  to  fulfil  the  duties  with  credit  to 
ir  profession ;  but  when  our  recording  secretary  promised  his  assistance  I 
icame  inspired  with  confidence,  knowing  that  whatever  he  promised  he 
)uld  most  certainly  carry  out.  I  feel  that  I  have  at  least  one  charac- 
ristic  which  will  help  to  fit  me  for  the  post,  that  is  a  firm  desire  to  do  my 
st,  and  a  devout  faith  in  the  assistance  you  will  all  give  me.  Fortun- 
3ly  success  does  not  depend  on  the  President,  it  rests  upon  the  papers  to 

read  and  the  contributions  given  in  debate  by  you  all. 

The  city  of  Bristol,  which  I  am  very  proud  to  claim  as  my  birth-place, 
no  mean  city,  having  a  population  of  860,000.  It  abounds  in  interest 
ited  to  all  tastes ;  even  the  most  fastidious  cannot  fail  to  find  something 
interest  or  amuse  them.  It  is  famous  for  its  beautiful  and  numerous 
lurches  and  for  its  ancient  buildings  and  architecture ;  for  its  charitable 
stitations  it  stands  pre-eminent;  and  for  its  suburban  beauty  and 
cturesque  scenery  no  other  English  town  excels  it. 

The  citizens  of  Bristol  extend  to  you  all  a  hearty  welcome ;  they  have 
ne  their  best  to  provide  every  facility  for  enjoyment,  scientifically  and 
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socially,  and  I  hope  tliat  you  will  take  advantage  of  those  facilities.  Tliose 
of  you  who  have  been  prevented  from  coming  earlier  to  the  Congress,  and 
thus  taking  part  in  the  various  social  functions  and  entertainments  pro- 
vided by  the  Lord  Mayor  and  other  prominent  citizens  during  the  week, 
will  have  the  opportunity  of  attending  those  excursions  and  entertainments 
allotted  for  the  last  two  days.  If  I  personally  can  do  anything  in  any  way 
to  add  to  the  enjoyment  of  your  visit  to  Bristol,  I  trust  that  you  will  come 
to  me  for  any  assistance  or  information.  One  of  the  greatest  pleasures  I 
shall  get  out  of  this  Conference  will,  I  hope,  be  the  gratification  of  a 
feeling  that  I  was  able  to  do  something  for  my  brothers  on  their  visit 
Bristol,  I  regret  to  say,  has  not  taken  up  the  position  she  should  have  done 
in  the  veterinary  scientific  world,  this  being  the  first  time  in  my  experience 
of  twenty-two  years  as  a  practitioner  that  we  have  had  a  meeting  of  veteri- 
nary surgeons  in  Bristol,  either  in  connection  with  a  sanitary,  congress  or 
a  veterinary  society.  I  hope  that  this  Congress  may  be  a  fruitful  source 
of  development,  and  that  veterinary  surgeons,  neighbours  practising  in  and 
around  Bristol,  may  join  with  me,  and  let  us  come  out  of  that  hybemating 
state  in  which  we  have  so  long  existed.  Let  us  come  forward  and  identify 
ourselves  in  scientific  matters  associated  with  our  city  and  the  west  of  Eng- 
land, and  let  us  prove  ourselves  to  be  worthy  members  of  a  worthy  pro- 
fession. 

I  must  say  that  no  two  subjects  could  possibly  be  of  greater  interest  to 
veterinary  surgeons  than  the  two  entrusted  to  Mr.  Lloyd  and  Mr.  Dunstan, 
they  interest,  also,  a  far  wider  class. 

We  are  all  consumers  of  milk,  and  its  contamination  is  a  real  and 
serious  matter  to  the  whole  population.  I  consider  that  the  special  food 
of  infants  and  invalids  should  be  free  from  danger,  and  that  the  strictest 
precautions  should  be  adopted  to  render  it  largely  available  and  of  absolute 
purity.  But  there  is  another  side  of  the  question,  and  that  is  that  the 
producer  should  not  be  unfairly  harassed  by  unnecessary  regulations,  or 
by  mistaken  suspicions.  The  cowkeeper  and  dairyman  carry  on  business 
which  is  to  some  extent  suspect.  Whenever  an  outbreak  of  disease 
occurs,  milk  is  one  of  the  first  articles  suspected,  and  where  human  lif<f 
is  concerned  the  earliest  interference  with  a  possible  cause  is  justifiable. 
But  more  than  one  instance  has  occurred  where  grave  injustice  has  been 
inflicted  upon  the  producer  or  purveyor  of  milk.  Regulations  for  the 
protection  of  man  should  be  so  carried  out  as  to  give  the  least  possible 
injury  to  the  milk  producer  and  to  the  meat  pur\'eyor. 

The  medical  officer  of  health  and  the  sanitary  inspector  are  not  the 
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men  best  acquainted  with  cattle  in  health  and  in  disease.  The  public  are  best 
protected,  without  injury  to  the  farmer,  butcher,  and  dairyman,  by  the  com- 
bined wisdom  of  those  officers  and  the  assistance  of  a  trained  veterinarian. 
Many  years  ago  the  supposed  discovery  at  Hendon  of  some  direct  connection 
between  an  outbreak  of  scarlet  fever  in  man  and  an  unrecognised  disease 
of  cows  led  to  gross  injustice  to  a  cowkeeper.  This  would  have  been 
prevented  by  recognition  of  the  services  of  a  veterinarian.  It  is  not  fair 
to  assume  that  there  arc  serious  diseases  of  animals  transmissible  to  man 
which  have  escaped  the  notice  of  veterinary  obsers  ers ;  such  assumption 
should  at  any  rate  be  followed  by  the  invitation  of  veterinary  co-operation 
in  investigating  the  outbreak. 

The  second  paper  we  have  to  consider  relates  to  anthrax,  a  disease 
which  only  attacks  man  as  the  result  of  contagion  derived  from  a  previous 
disease  in  animals.  Whether  man  is  affected  directly  from  handling  a 
diseased  animal  in  this  countrv  or  from  the  hide,  hair  or  wool  infected  in 

ft  ' 

a  foreign  country,  it  is  always  primarily  a  disease  of  animals.  Prevention 
then  must  always  be  directed  to  the  control  of  the  disease  in  animals.  So 
far  as  the  home  animal  goes,  our  regulations  seem  sufficient  if  properly 
carried  out.  As  to  the  foreign  animal  which  sends  in  infective  material, 
I  cannot  but  think  some  greater  care  might  be  taken  at  our  ports.  If  it 
be  true  that  wool,  hair  and  hides  from  certain  foreign  parts  are  always 
infected  they  should  be  stopped  from  importation.  I  recognise  that  no 
harassing  restrictions  on  trade  should  be  imposed,  but  where  human  life  is 
concerned  the  import  of  deadly  dangerous  material  should  be  prohibited. 

The  mere  existence  of  a  law  prohibiting  such  dangerous  imports  as 
dropped  fleeces,  which  means  often  the  fleece  removed  from  an  animal 
dead  of  anthrax,  would  soon  force  the  vendors  of  such  material  to  be  more 
careful,  and  to  cease  sending  it. 

Every  importation  of  anthrax  infected  material  is  a  danger  not  only  to 
the  workers  employed  upon  it  but  to  the  home  stock  of  the  country.  The 
spores  of  the  anthrax  bacillus  are  not  easily  killed,  and  the  waste  from 
works  goes  as  manure  to  our  own  fields  and  pastures  to  spread  disease 
among  our  own  stock. 

The  veterinary  section  of  a  congress  on  sanitation  is  comparatively 
a  small  part,  but  it  is  an  indispensable  one.  So  long  as  there  are  diseases 
of  animals  transmissible  to  man,  so  long  as  animals  supply  food  for  man, 
and  so  long  as  animal  products  (hair,  wool,  and  hides)  are  necessary  to 
the  wants  of  civilisation,  so  long  must  the  veterinarian  play  an  important 
part  in  advising  and  protecting  the  community. 
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Before  the  appearance  of  cattle-plague  in  1865,  nothing  was  done  in 
the  way  of   public  veterinary  hygiene.      Veterinary   practitioners  gave 
assistance  merely  as  private  advisers,  and  although  their  help  was  valuable 
it  was  limited  to  the  individual,  or  to  a  small  district.     The  cattle-plagae 
caused  such  fearful  losses  in  England  that  attention  was  directed  to  the 
class  of  men  who  stayed  its  ravages  and  finally  stamped  it  out. 

The  Government  recognised  the  value  of  veterinary  assistance  not 
only  in  the  treatment  of  diseases  of  animals,  but  in  the  far  more  important 
and   economical   matter  of   prevention.      Legislation  followed,  and  was 
under  the  direction  of  veterinarians.     Success  was  attained,  and  pleuro- 
pneumonia and  foot-and-mouth  disease  were  eradicated  from  the  country. 
When  the  first  Contagious  Diseases  of  Animals  Act  was  passed  in  1869 
very  little  attention  was  paid  to  the  diseases  transmissible  to  man,  but 
gradually  enlightenment  spread,  and  rabies  and  anthrax  were  added  to 
the  scheduled  diseases.      The  first  of  these  was  attacked  solely  because 
of  its  danger  to  man  ;  the  regulations  were  gradually  improved  and  mad^ 
more  rigid,  with  the  result  that  within  a  space  of  about  four  years  rabi** 
in  dogs  was  stamped  out  and  hydrophobia  in  man  disappeared  from  tfc^ 
kingdom. 

Glanders  is  another  disease  that  has  been  for  a  long  time  schedul^ 
under  our  Diseases  of  Animals  Act,  but  the  regulations  for  its  suppression 
are  antiquated  and  inefficient.  No  one  knows  how  many  human  lives  SLxe 
destroyed  by  this  disease  of  horses,  but  it  is  gradually  being  recognised  ttmiit 
they  far  exceed  the  number  found  in  the  returns  of  the  Registrar-General. 
The  loss  of  human  life  would  cease  entirely  from  this  cause  on  the  sup- 
pression of  the  disease  in  the  horse,  and  it  really  seems  inexcusable  that 
our  Government  ignores  the  serious  danger  to  human  life  and  permits  an 
annual  loss  of  about  2,000  horses. 

Tuberculosis  exists  in  animals  and  man,  and  whilst  a  commission  is 
still  at  work  on  the  subject  I  refrain  from  any  long  argument  as  to  tie 
danger  of  the  disease.     It  is  not  provided  for  by  legislation.     Under  the 
Dairies,  Cowsheds,  and  Milkshops  Order  a  cow  with  a  tuberculous  udder 
may  be  ordered  to  be  removed ;  but  it  may  pass  into  another  cowshed, 
it  may  be  used  for  breeding  purposes,  or  it  may  be  converted  into  meat 
for  man. 

The  loss  to  the  agriculturist  from  this  contagious  disease  is  ignored  by 
Government,  and  the  danger  to  the  public  from  infected  milk  is  met  only 
by  the  almost  useless  provisions  of  the  Dairies  and  Cowsheds  Order.  The 
whole  danger  to  man  might  be  prevented  by  the  scheduling  of  the  disease 
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inder  the  Diseases  of  Animals  Act,  and  the  loss  to  farmers  would  every 
'ear  be  appreciably  diminished. 

During  the  last  ten  years  there  has  certainly  been  a  great  awakening 
»  the  importance  of  veterinary  hygiene.  The  Board  of  Agriculture  has 
made  greater  use  of  the  services  of  trained  veterinary  surgeons.  Local 
lathorities  have  utilized  our  services  as  meat  inspectors,  and  consult  us 
!«galarly  as  to  the  outbreaks  of  disease  likely  to  devastate  stock  or  infect 
nan.  Still,  there  is  much  more  room  for  progress,  and  I  welcome  these 
:ongresses  as  means  to  bring  about  a  further  appreciation  of  veterinary 
cience  as  an  important  factor  in  the  practice  of  sanitation  and  in  the 
rork  of  public  health. 

I  have  no  desire  to  magnify  the  importance  of  this  Section  of  the 
yongress.  In  a  few  years  I  earnestly  believe  it  will  take  its  place  as  an 
ssential  part  of  any  organised  conference  on  hygienic  matters;  and  I 
hoald  not  to-day  have  insisted  upon  its  importance  had  I  not  felt 
hat  it  is  capable  of  rendering  more  valuable  services  than  are  generally 
•ecognised. 
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MILK    CONTAMINATION 
IN    COLLECTION    AND    TRANSIT. 

By  J.   8.  LLOYD,    F.R.C.V. 8. (London). 
I>.V.8.M.Vict.(M:an.cl:iester), 

Veterinary  Inspector  for  the  City  of  Sheffield. 


ABSTRACT. 

IN  dealing  with  the  question  of  milk  contamination,  it  is  perhaps  best  in 
the  first  instance  to  define  "  clean  milk."  The  only  practical  answer 
to,  What  is  clean  milk  ?  is  to  state  that  it  is  milk  drawn  from  the  healthy 
udders  of  healthy  cows  under  the  greatest  practical  precautions  agtunst 
contamination  that  can  be  taken  both  during  milking  and  whilst  in  transit 
to  the  consumers. 

Strictly  speaking  the  addition  of  anything  to  milk,  whether  by 
accident  or  design,  at  any  time  between  its  production  by  the  cow  to  its 
consumption  by  the  consumer,  is  to  contaminate  it. 

Proof  of  Contamination. 

The  changes  taking  place  in  contaminated  milk  can  be  studied  in 
several  ways,  physically,  chemically,  bacteriologically. 

The  physical  examination  may  be  by  means  of  the  naked  eye,  noting 
alterations  in  colour  or  consistency;  by  taste,  noting  alterations  such 
as  acidity  or  bitterness:  or  by  smell,  noting  the  presence  of  unnatural 
odours  absorbed  by  the  milk  such  as  for  example  from  fish,  turpentine, 
paraffin,  camphor,  garlick,  etc.,  or  which  may  be  caused  by  bacterial 
changes  in  the  milk  itself.  Other  physical  proofs  of  contaminated  milk 
are,  however,  often  met  with.  One  of  the  most  common  is  sedimentatioOj 
or  the  falling  of  solid  particles  of  dirt  to  the  bottom  of  the  vessel  in  which 
milk  is  contained.  This  can  be  seen  in  almost  any  basin  of  milk  produced 
under  ordinary  farm  conditions. 

Another  common  proof  of  dirt  contamination  is  seen  in  the  slime  from 
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leparator ''  after  use.  Here  owing  to  centrifugal  force  the  dirt  being 
riest  is  thrown  to  the  side  of  the  tube  or  bowl  of  the  separator,  whence 
aj  be  scraped  off  as  a  thick  dirty,  sometimes  nearly  black,  slime. 
In  milk  which  has  been  produced  under  exceptionally  dirty  and  dusty 
litions,  and  particularly  if  then  only  imperfectly  sieved,  large 
itities  of  filth,  dust,  hair,  straw,  etc.,  may  be  seen  floating  on  the 
ace.     In  a  case  of  this  kind  some  year  or  so  ago  a  farmer  was  fined 

and  costs,  under  Section  47,  Public  Health  (London)  Act  1891,  for 
ng  milk  unfit  for  the  food  of  man. 

The  chemical  examination  of  milk  is  more  often  used  to  test  quality 
1  contamination.  A  simple  test  which  can  be  used  for  contamination, 
ever,  is  that  of  reaction.  Normal  milk  is  generally  more  alkaline 
1  acid,  but  often  not  distinctly  one  or  the  other.     If  distinctly  alkaline 

probably  due  to  the  addition  of  some  alkali  such  as  carbonate  of  soda, 
len  distinctly  acid  it  may  be  due  to  the  milk  becoming  sour  by  lactic 
iientation,  and  then  it  is  an  indication  that  the  milk  is  not  fresh. 
Milk  can  also  be  examined  bacteriologically  for  contamination,  in  fact, 
\  is  the  most  scientific  and  at  the  same  time  the  most  accurate  method, 
croscopic  examination  of  the  milk  and  of  the  sediment,  obtained  by 
itrif  ugalisation,  may  reveal  the  presence  of  colostrum,  blood  or  pus  cells, 
BP,  fibres,  moulds,  yeasts,  hair,  etc.  Films  can  also  be  examined  to 
cover  the  presence  of  specific  bacteria  such  as  the  bacillus  of  tubercu- 
is,  streptococci,  actinomyces  and  such  acid-fast  micro-organisms  as  the 
lothy  grass  or  mistal  bacilli. 

The  most  delicate  and  also  most  accurate  bacteriological  test  for  sus- 
:ted  milk  is  its  inoculation  into  test  animals  such  as  the  guinea  pig. 
lis  test  will  in  many  cases  reveal  the  presence  of  tubercular  infection 
len  an  extended  microscopic  examination  fails  to  discover  the  tubercle 
cilli. 

Numerous  series  of  examinations  of  contaminated  milk  have  been  made 

over  the  world,  of  which  the  following  may  be  taken  as  examples : — 

Dr.  CoUingridge,  Medical  Officer  of  Health,  City  of  London,  in  his 
anal  report  for  1904,  states  that  out  of  39  samples  examined,  over  50 
r  cent,  were  not  clean  or  pure.  Professor  Delepine  ("  Food  Poisoning 
d Epidemic  Diarrhoea")  states  that  10  per  cent,  of  non-refrigerated  milk 
ten  inoculated  into  guinea  pigs  caused  death  in  less  than  10  days,  whilst 
th  refrigerated  milk  the  percentage  of  deaths  was  as  follows: — 1898, 
?  per  cent;  1899,  1-14  per  cent.:  1900,  3-6  per  cent.;  1901,  1-24 
rcent. 

Dr.  A.  C.  Houston   (^'The  Bacteriological   Examination  of  Milk") 
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conducted  a  series  of  investigations  of  milk   procured   under  different 
conditions,  and  found  that  generally  the  samples  taken  from  the  shops  o{ 
purveyors  and  dairymen  were  the  worst  contaminated,  those  taken  direct 
from  railway  churns  being  next  in  the  scale. 

Sources  of  Contamination. 
Further  proof  of  contamination  can  be  found  by  enumerating  shortly 
the  sources  at  the  farm  or  cowshed,  in  transit,  at  the  milkshop,  acmi 
in  delivery.     If  the  sanitary  conditions  of  the  cowshed  alone  are  tak^i 
into  consideration,  in  many  cases  it  will  be  seen  how  impossible  it  is  t/) 
produce  milk  free  from  contamination.     As  the  sources  of  contaminatLoo 
are  well  known  it  will  be  unnecessary  to  do  more  than  merely  mention 
them. 

Contamination  at  tbe  Farm. 
The  sources  here  are  insanitary  cowsheds,  dirty  or  diseased  cows, 
especially  cows  with  diseased  udders,  unclean  and  diseased  milkers,  dir^ 
milk  vessels,  exposure  of  milk  to  dirt,  dust,  dogs,  cats,  and  flies,  proximity 
of  sewers,  middens,  piggeries,  poultry  and  pigeon  houses,  dirty  and  badly 
ventilated  dairies,  impure  water  supply,  want  of  proper  sieving,  mixing 
of  old  and  fresh  milk. 

Contamination  in  Transit. 
The  common  sources  are  dirty  and  badly  made  milk  churns,  carriage 
in  ill-ventilated  milk  vans,  particularly  if  carried  in  conjunction  with  fek 
and  other  strong-smelling  articles. 

Contamination  at  Milkshops. 
Milkshops  are  frequent  and  fertile  sources  of  contamination.  TtB- 
shops  are  often  unsuitable  for  the  purpose,  being  in  many  instance 
general  stores  selling  anything  from  a  red-herring  to  a  box  of  match^^ 
Upon  the  counter  of  such  shops  there  are  often  uncovered  pails  of  mills 
catching  dust,  absorbing  bad  smells,  and  being  used  by  flies  as  places 
for  bathing  or  committing  suicide. 

Contamination  during  Delivery. 
Delivery  in  open  milk  pails,  pails  with  badly-fitted  covers,  exposure 
through  having  the  lid  lifted  off  every  time  a  customer  is  served,  diseased 
or  dirty  milk-sellers,  wet  weather  causing  drippings  from  the  sleeves  of 
the  milk-sellers  into  the  mi  Ik- can,  exposure  of  milk-measures  by  being 
carried  openly  in  the  street,  deposited  in  a  dirty  cart  or  in  the  pocket  o{ 
the  milkseller. 
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coxditions  favourable  to  bacterial  growth  in 

Contaminated  Milk. 

Granted   exposure  of   milk  to   the   atmosphere,    if  only   for  a   few 
seconds,  contamination  by  dust  etc.  results,  and  accompanying  that  dust 
is  certain  to  be  a  larger  or  smaller  number  of  bacteria.      Milk  from 
clean  cows,  procured  under    cleanly   conditions,    seldom    has    less   than 
2,000  bacteria  per  cc,  whilst  from  dirty  cows  the  number  may  easily  be 
100,000.     Bacteria,  however,  are  known  to  come  from  the  udder  of  the 
Cow,   certainly    when    diseased,   and    often   when   healthy.      Henderson 
(Veterinary  Record^  vol.  18,  No.  918),  after  stating  that  Swithinbank  and 
Newman  (Bacteriology   of   Milk)  recognise   that  *'  the  first  milk  drawn 
from  the  udders  of  milking-cows  always  contains  the  air  bacteria  which 
liave  gained  access  to  the  milk  during  the  interval  since  the  last  milking,"" 
gives  particulars  of  bacteriological  examinations  upon  a  number  of  normal 
udders  with  the  result  that  several  of  them  exhibited  staphylococci,  three 
exhibited   pseudo-diphtheritic  bacilli,  and  two  exhibited  streptococci,  in 
addition  to  other  organisms,  but  from  four  of  the  udders  the  germs  were 
inoculated  into  guinea-pigs  with  a  negative  result,  thus  proving  that  the 
micro-organisms   in   those   particular   instances   at   any  rate   were   non-> 
pathogenic.     Upon  the  other  hand  it  is  well-known  that  given  diseasedfc 
conditions  of   the  udder   such   as   catarrh   or    tubercular    mastitis   large- 
numbers  of  pathogenic  organisms  are  always  present. 

Milk  as  drawn  from  the  udder  is  at  a  temperature  of  nearly  100°  F.,^. 
an  ideal  temperature  for  bacterial  growth.  If  the  milk  is  not  promptly 
cooled  to  a  temperature  below  55°  F.  a  rapid  multiplication  of  bacteria^ 
follows,  with  the  result  that  the  number  of  organisms  present  at  the  end 
of  twenty-four  to  forty-eight  hours,  instead  of  being  thousands  per  c.c-. 
fecomes  millions. 

This  multiplication  of  germs  in  milk  goes  on  very  rapidly,  and  keeping 
nulk  at  a  temperature  exceeding  50°  F.  is  a  condition  very  favourable  to 
bacterial  growth. 

Effects  of  Contamination. 

By  the  consumption  of  contaminated  milk  disease  may  be  conveyed 
to  the  consumer,  and  such  disease  may  be  either  milk-produced  or  milk- 
borne.     A  disease  common  in  milking  cows  is  tuberculosis,  and  numerous, 
experiments  have  proved  that  so  far  as  domesticated  animals  are  con- 
cerned the  milk  from  cows  suffering  from  tubercular  mastitis  will  cause 
tuberculosis  when  consumed  by  them.     Whether  such  milk  will  cause 
tuberculosis  in  persons  consuming  it  is  at  present  a  question  being  investi- 
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gated  by  a  Royal  Commission,  whose  Report  is  not  yet  to  hand.  So  far 
the  majority  of  medical  authorities  appear  to  agree  that  tuberculosis  of 
the  intestines  in  human  beings,  and  especially  in  young  children,  may 
sometimes  be  of  bovine  origin,  caused  by  the  consumption  of  milk  from 
cows  suffering  from  tuberculosis  of  the  udder.  Epidemic  diarrhoea  is 
another  disease  in  human  beings  which  there  is  strong  reason  to  believe  is 
often  caused  by  the  consumption  of  contaminated  milk. 

In  his  paper  "  Food  Poisoning  and  Epidemic  Diarrhoea,"  Professor 
Delepine  sums  up  the  matter  as  follows : — 

1.  "  Epidemic  diarrhoea  of  the  common  type  occurring  in  this  country 
is  apparently  in  the  great  majority  of  instances  the  result  of  infection 
of  food  by  bacilli  belonging  to  the  colon  group,  or  bacilli  which  are 
present  at  times  in  foecal  matter." 

2.  "Milk,  which  is  the  most  common  cause  of  epidemic  diarrhoea  in 
infants,  is  frequently  infected  at  the  farm  or  (through  vessels)  in 
transit." 

Epidemic  sore  throat  in  human  beings  is  another  disease  supposed 
to  be  caused  by  consumption  of  the  milk  of  cows  suffering  from  suppu- 
rative mammitis.  Such  an  outbreak  occurred  at  Woking  in  November, 
1903  (see  British  Medical  Journal  December  5th,  1903). 

Other  diseases  which  have  been  stated  to  have  been  produced  in 
human  beings  by  consuming  contaminated  milk  are  pseudo-diphtheria, 
septic  fever,  foot  and  mouth  disease,  cowpox,  anthrax,  etc. 

Epidemics  of  milk-borne  diseases  have  been  fairly  common,  but  almost 
invariably  the  source  of  infection  has  been  a  human  being,  and  in  such 
' cases  the  milk  has  simply  been  the  conveyance  by  which  the  infection  has 
been  carried  to  other  persons.  The  three  diseases  most  commonly  con- 
sidered as  milk-borne  epidemics  are  scarlet  fever,  diphtheria  and  typhoid 
fever.  In  regard  to  the  last,  there  is  strong  reason  to  believe  that  the 
infection  has  in  some  cases  arisen  through  farm  water  supplies  being 
contaminated  with  sewage,  whilst  in  others  no  doubt  personal  contamina- 
tion of  milk  has  been  the  source  of  the  mischief. 

Methods  of  Preventing  Contamination  in  Milk. 

The  aim  of  all  sanitary  authorities,  whether  state  or  municipal,  must 
be  to  see  that  milk  is  produced  from  clean  and  healthy  cows,  housed  in 
clean  and  sanitary  cowsheds,  provided  with  good  food  and  pure  water, 
attended  and  milked  by  clean  and  healthy  attendants ;  that  the  milk 
is  removed  as  quickly  as  possible  from  the  cowshed  or  milkshed  to  a  clean, 
cool  and  sanitary  dairj'  for  the  purpose  of  being  immediately  sieved  or 
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filtered,  refrigerated,  and  placed  in  chums  or  bottles,  and  so  kept  fi\)ni 
exposure  to  the  air  and  consequent  contamination. 

During  transit  milk  should  only  be  put  into  properly  constructed  and 
clean  chums ;  these  during  conveyance  to  and  from  the  railway  stations 
should  be  locked  or  sealed,  protected  from  the  rain,  and  not  allowed 
to  stand  in  the  sun  and  exposed  to  dust  on  hot  and  windy  railway  station 
platforms,  but  immediately  placed  for  conveyance  in  clean,  well  ventilated, 
cool  or  refrigerated  milk  vans,  used  for  no  other  purpose. 

Delivery  to  customers'  houses  should,  if  possible,  be  by  airtight,  clean 
pint  or  quart  bottles.  If  larger  bottles  or  churns  are  used  these  should  be 
provided  with  taps  which  in  turn  should  be  covered  when  not  in  actual 
use.  Open  milk  cans  and  dipper  measures  should  not  be  used  unless 
special  precautions  are  taken  to  prevent  exposure  of  both  them  and  the 
milk  to  dust  or  rain.  In  the  dairy  or  milkshop  milk  should  only  be  ke])t 
in  small  quantities  for  immediate  sale,  and  then  only  in  properly  covered, 
clean  utensils,  larger  quantities  of  milk  l)eing  stored  in  a  clean,  cool,  and 
well  ventilated  room,  or  in  a  refrigerating  chamber. 

The  cowshed  should  be  kept  as  clean  as  jx)8sible  and  so  lighted  that 
all  parts  are  easily  visible  when  the  doors  are  closed,  otherwise,  dirt  will 
not  be  seen.  It  should  be  ventilated  bv  means  of  inlets  and  outlets 
so  that  the  air  will  not  be  oppressively  hot  or  stuffy.  The  windows  ought 
to  be  opened  in  hot  weather.  The  cubic  contents  should  not  be  less  than 
600  cubic  feet  per  cow  for  small  cows,  up  to  800  cubic  feet  for  large  cows. 

The  cowshed  is  best  built  open  to  the  roof  and  ought  not  to  be  less 
than  18  feet  wnde,  having  a  feeding  passage  in  front  of  the  cows  and  a 
milking  passage  behind  them,  each  not  less  than  three  feet  wide.  The 
floor  should  be  made  of  some  impervious  material,  preferably  flag-stones, 
well  set  in  cement  or  concrete.  The  partition  in  front  of  the  cows  must 
be  high  enough  to  prevent  the  cows  getting  their  heads  over  into  the  feed- 
ing passage.  The  stalls  should  not  be  longer  than  7  ft.  3  in.  to  7  ft.  (J  in. 
including  the  feeding  trough,  and  if  double  stalls,  they  should  be  about 
7  ft.  wide.  Single  stalls  3  ft.  9  in.  to  4  ft.  are  preferable  if  only  to  pre- 
vent cows  treading  upon  their  neighlx)ur's  teats.  The  feeding  trough  is 
best  made  of  glazed  earthenware  and  set  upon  the  level  of  the  floor.- 
There  should  be  a  drop  of  4  in.  to  6  in.  from  the  stall  to  the  dung  channel, 
the  latter  being  2  ft.  wide  with  a  slight  fall  backwards  to  the  urine 
channel,  which  should  be  1  in.  lower  and  about  a  foot  wide.  The  fall 
lengthways  in  the  urine  channel  should  be  about  1  in  80,  and  should 
empty  on  to  a  trapped  inlet  to  a  drain  outside  the  Cf)wshed. 
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The  manure  should  be  removed  from  the  cowshed  at  least  four  times  a 
clay,  and  the  channels  flushed  with  water  once  daily.  For  the  latter  pur- 
pose, and  also  for  convenience  in  watering  the  cows  it  is  advisable  that 
a  piped  supply  of  water  be  provided  in  each  cowshed.  The  cows  should 
be  provided  daily  with  good,  clean  bedding,  they  should  be  kept  clean  by 
regular  grooming  or  brushing,  and  their  udders  and  teats  washed  and 
dried  before  milking  if  necessary. 

The  cowshed  should  not  be  used  for  storing  food,  and  it  should  not  be 
filled  with  dust  by  brushing  the  cows  or  the  building  or  by  foddering,  just 
immediately  prior  to  or  during  milking.  It  is  preferable  to  milk  either  in 
a  clean,  special  milking  shed,  or  in  the  open  air.  There  is  less  liability  to 
contamination  by  the  use  of  milking  machines  or  hygienic  milking  pails. — 

The  milkers  should  be  healthy  persons,  certainly  not  tuberculous  oi 
suffering  from  any  infectious  disease ;  they  should  wear  clean  overalls,  an< 
have  clean  hands  and  short  nails.     Wash-bowls,  water,  soap,  and  toweb 
should  be  provided  in  or  near  the  cowshed  for  cleansing  the  milkers*  hands— ^  — 
Dry  milking  should  be  enforced,  and  at  each  milking  the  cows'  uddei 
ishould  be  examined  for  diseased  or  abnormal  conditions.     The  milk  ol 
cows  with  diseased  udders  should  not  be  used  for  human  consumption,  anc 
cows  exhibiting  signs  of  tuberculosis  of  the  udder  should  be  notified  to  th< 
local  authoritv  where  the  milk  is  consumed.     Immediatelv  each  cow 
milked,  the  milk  should  be  taken  direct  from  the  cowshed  to  a  clean  am       .1 
sanitary  dairy  to  be  at  once  sieved  and  cooled.     It  should  not  be  left  ir     "^i 
open  vessels,  exposed  in  the  cowshed,  or  placed  so  as  to  be  accessible  t< 
dogs,  cats,  or  flies.     After  cooling,  the  milk  should  be  at  once  put  inti 
clean,  covered  milk  utensils,  preferably  air-tight  stoppered  bottles.     Ii 

cooling  the  milk  it  is  essential  that  the  temperature  be  lowered  to  at  leas t 

50°  F.,  and  in  the  summer  it  will  often  be  necessary  to  use  ice  in  order  t  -— "O 
obtain  such  a  low  temperature. 

Dairy  Inspection. 

For  nearly  thirty  years  State  and  municipal  sanitary  authorities  liav^ 
been  trying  to  solve  this  question  of  milk  contamination,  and  only,  it  is  \/0 
be  feared,  with   limited  success.     Not  but  that  these  authorities  know 
what  ought  to  be  done  to  protect  milk  from  contamination  ;   the  question 
rather  is  how  to  get  it  done. 

Since  1879  dairies,  cowsheds,  and  milkshops  orders  have  been  in  force, 
and  under  the  order  of  1885  local  authorities  may  make  regulations  for 
any  or  all  of  the  following  purposes : — 


c 
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For  the  inspection  of  cattle  in  dairies. 

For  prescribing  and  regulating  the  lighting,  ventilation,  cleansing, 
drainage   and  water   supply  of   dairies   and   cowsheds   in   the 
occupation  of  persons   following  the   trade   of  cowkeepers  or 
dairymen. 
For  securing  the  cleanliness  of  milk- stores,  milk-shops,  and  of  milk- 
vessels  used  for  containing  milk  for  sale  by  such  persons. 
For  prescribing  precautions  to  be  taken  by  purveyors  of  milk  and 
persons  selling  milk  by  retail,  against  infection  or  contamination. 
It  should  be  noticed  above  that  local  authorities  may  make  regulations 
(it  is  not  shall  or  must)^  and  no  doubt  that  one  word  accounts  for  much 
that  has  been  left  undone  in  rural  districts,  where  in  many  cases,  either  no 
regulations  at  all  have  been  made,  or  if  made,  have  not  been  enforced.    On 
the  other  hand  in  the  majority  of  urban  and  suburban  districts  regulations 
have  been  made  and  enforced,  with  the  consequence  that  milking  cows 
are  now  housed  under  far  better  sanitarv  conditions  in  towns   than   in 
country  districts,  and  as  a  result,  that  cleaner  and  better  milk  is  produced 
in  the  former  than  in  the  latter. 

The  result  of  this  want  of  compulsion  in  dairy  inspection  would  be 
farcical,  were  it  not  serious,  for  whilst  cowkeepers  in  some  districts  house 
cows  and  produce  milk  under  more  or  less  stringent  regulations  with  their 
accompanying  expenses,  in  others,  where  no  regulations  are  in  force,  and 
consequently  no  sanitary  expenses  incurred,  farmers  and  cowkeepers  keep 
cows  and  produce  milk  under  conditions  that  leave  much  to  be  desired. 

What  appears  to  be  wanted  is  to  secure  compulsory,  reasonable,  and 
uniform  dairy  inspection,  and  to  have  it  carried  out  by  practical  dairy 
inspectors  under  a  central  authority. 

In  Italy  such  a  system  has  existed  some  time,  the  inspection  being 
carried  out  by  veterinary  officers  of  health.  The  Legislative  Assembly  of 
Victoria,  Australia,  has  lately  passed  an  Act  regulating  the  production 
and  sale  of  milk  and  dairy  produce,  and  enacting  the  most  stringent 
regulations  towards  securing  the  purity  and  excellence  of  those  commodities. 
The  administration  of  the  Act  is  vested  in  the  Minister  of  Agriculture 
and  the  local  authorities.  Inspectors  and  supervisors  for  the  carrying  out 
of  the  law  are  appointed  by  the  Government  itself.  The  duties  of  these 
officers  are  specifically  defined,  and  are  of  a  friendly  and  advisory  character, 
but  they  also  include  the  strict  supervision  of  the  dairy  farms.  These 
and  also  butter  factories  must  be  annually  licensed.  All  cows  are  to  be 
carefully  supervised,  and  power  is  given  to  prohibit  the  sale  or  other  use 
of  any  cow  whose  produce  is  used  for  dairy  purposes,  the  result  of  which 


084  Milk  Contamination  in  Collection  and  Transit. 

may  be  deleterious  to  health  or  in  any  way  unwholesome.  Ceirtain  iliseascs 
of  cattle  are  notiBable,  and  provision  is  made  for  the  isolation  of  affected 
cattle.     Various  regulations  deal  with  the  employment  of  persons  engaged 
in  the  dairying  industry  to  ensure  freedom  from  contagious  or  infectious 
complaints  when  handling  cattle  or   their   produce.     Ample  powers  arc 
conferred  on  the  supervising  officers  to  ensure  complete  aseptic  conditioir^s 
and  for  a  supply  of  pure  water,  so  necessarj'  where  butter  is  concerne'ci* 
Many  other  provisions  are  of  extreme  interest,  one,  for  instance,  belK^^f 
that  of  establishing  model  dairies  in  the  various  municipalities.     Vario  mis 
other   regulations   deal   with   many   miscellaneous   matters,  such  as  tX  le 
standard  or  test  to  be  applied  to  milk.     The  whole  of  this  enactment       is 
enforced  by  stringent  penalties,  and  when  it  is  in  force  Victoria  can  clai  «i 
credit  that  it  has,  so  far  as  human  foresight  can  provide,  a  law  whicirrli 
enables  the  purchaser  of  any  dairy  produce  from  that  State  to  rely  c^n 
having  a  pure,  genuine  and  unadulterated  article. 

Were  some  such  Act  of  Parliament  in  force  in  this  country  it  wouU 
no  doubt  be  possible  to  obtain  a  supply  of  pure  milk,  but  owing  to  tfcm* 
increased  cost  necessary  for  compliance  with  such  regulations  it  is 
questionable  whether  milk  could  be  supplied  at  present  prices. 

Unfortunately  it  is  the  poorer  people  in  our  large  towns  who  now  g^t 
the  most  impure  milk,  and  if  the  price  was  raised  they  would,  whilst 
getting  a  purer  milk,  certainly  be  obliged  to  get  less  in  quantity. 

Municipal  Milk  Depots. 

It  is  probable  that  the  question  of  supplying  pure  milk  to  the  poor^jr 
classes  will  have  to  be  dealt  with  by  the  establishment  of  municipal  mi  Jk 
depots.  Veterinary  inspectors  will  probably  not  be  called  upon  to  intent  st 
themselves  much  in  connection  with  these,  except  so  far  as  seeing  tli.  ^t 
the  milk  supplied  to  them  is  produced  under  cleanly  conditions  fix^wi 
healthy  cows,  housed  in  sanitary  cowsheds. 

The  questions  of  sterilisation,  modification,  humanisation,  etc.,  of  mi  It 
have  been  purposely  left  out  of  this  paper  for  two  reasons,  first,  that  the/ 
are  matters  more  conccniing  the  province  of  the  medical  officers  of  healtl', 
and  secondly,  that  they  are  processes  dealing  with  the  alteration  of  mi/A' 
for  special  purposes,  and  have  little  to  do  with  the  pi-oduction  of  milk,  or 
the  prevention  of  contamination  in  collection  and  transit. 

\^For  Discussion  on  this  Paper,  see  page  089.'\ 
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Medical  Officer  of  Healthy  Colchester. 

(member.) 


11HAT  the  present  conditions  under  which  milk  is  supplied  are  unsatis- 
factory from  the  hygienic  point  of  view  need  not  be  laboured,  it  is 
veil  known.  The  recognition  of  the  evil  demands  consideration  as  to 
low  to  remedy  it.  Some  with  a  touching  faith  in  the  power  of  education 
relieve  that  when  the  state  of  affairs  is  more  widely  known  amongst 
^nsamers,  matters  will  adjust  themselves,  and  education  is  all  that  is 
leeded.  Others  at  the  opposite  extreme — at  present  voices  in  the  wilder- 
less — cry  that  no  remedy  short  of  the  municipalisation  of  the  whole  milk 
supply  will  avail. 

Between  these  two  extremes  are  those  who  consider  either  that  a 
better  enforcement  of  present  powers,  or  the  addition  of  fresh  ones,  are 
Measures  adequate  to  give  the  necessary  protection  to  the  public. 

Whatever  be  the  remedy  it  is  certainly  for  medical  officers  of  health 
md  those  interested  in  sanitary  progress  to  discuss  together  these  matters, 
*nd  if  possible  to  arrive  at  united  opinions.  We  cannot  expect  fresh  laws 
if  experts  on  the  subject  are  at  variance. 

I  think  there  can  be  no  doubt  that  the  present  legal  enactments  are 

insufficient  to  preserve  the  purity  of  milk.      Rural  authorities  are   not 

^clined  to  go  to  the  expense  of  seeing  that  all  milk  is  produced  under  the 

best  conditions,  and  there  are  no  powers  to  compel  them  to  do  so ;  cows 

can  be  diseased  and  still  be  used  for  milking  purposes,  etc*.      In  these 

aad  many  other  directions  alterations  in  the  law  are  required,  but  there 

h  considerable  difficulty  in  saying  what  steps  are  practicable  and  beneficial 

to  the    public       No  doubt,    medical   officers    of   health  could  draw  up 

regulations  which  would  effectively  control  the  milk  ser\'ice,  and  establish 
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a  pure  milk  supply,  but  we  have  to  consider  what  measures  are  likely  to 
be  considered  by  Parliament,  and  we  must  avoid,  if  possible,  any  steps 
which  would  cause  an  increase  in  the  retail  price  of  milk. 

As  practical  men  working  amongst  a  conservatively  minded  people  with 
a  genius  for  compromise,  it  is  obvious  that  when  fresh  legislation  takes 
place  it  will  not  be  a  complete  change,  but  the  alterations  of  existing 
enactments. 

Short  of  drastic  alterations  there  are,  however,  a  number  of  compara- 
tively simple  powers  wanted  which,  while  not  burdensome  or  undoly 
restrictive,  would  yet  materially  improve  the  condition  of  vended  milk. 
I  do  not  advance  the  following  considerations  as  in  any  way  a  complete 
solution  or  as  altogether  new,  a  number  of  them  have  been  advocated 
before,  but  as  stated  above  we  need  a  united  front,  and  a  miited  and  there- 
fore authoritative  opinion,  and  to  obtain  it,  frequent  discussion  among 
ourselves  is  imperative. 

(1)  The  present  state  of  affairs  whereby  we  have  to  register  any  cow- 
keeper,  dairyman  or  purveyor  of  milk  who  applies,  is  most  unsatisfactory. 
Their  premises  may  be  unsuitable,  but  the  only  course  is  first  to  register 
them,  and  then  take  proceedings  for  contravention  of  the  Dairies,  Cow- 
sheds and  Milkshops  Orders,  or  of  the  regulations  made  under  them. 

We  require  powers  to  prevent  the  registration  of  unsuitable  premises. 
The  present  method  may  seem  efficacious,  but  everyone  with  practical 
experience  of  sanitary  authorities  knows  that  there  is  a  vast  difference 
between  taking  action  against  an  accomplished  deed  and  action  to  prevent 
a  thing  being  accomplished. 

What  seems  to  me  to  be  required  is  a  definite  enactment  that  no 
persons  shall  be  registered  until  their  premises  have  been  licensed  and 
certified  to  be  suitable,  in  accordance  with  the  regulations  of  the  local 
authority,  and  that  such  licenses  be  not  granted  for  more  than  three 
years.  Such  powers  should  not  be  burdensome,  and  they  would  ensure 
periodical  inspection.  In  particular  they  would,  I  believe,  largely  aid  in 
the  prevention  of  the  sale  of  small  quantities  of  milk  from  small  general 
shops.  As  we  all  know,  a  large  amount  of  milk  is  so  sold ;  such  shops  are 
often  dirty,  dusty  and  ill-ventilated,  and  altogether  unsuitable  for  the 
sale  of  milk.  At  present  it  is  not  easy  to  take  action  against  them,  but 
if  every  such  place  had  to  be  examined,  reported  upon  and  licensed,  it  would 
be  easy  to  oppose  the  granting  of  licenses,  and  most  of  them  would  be 
suppressed.  It  will  be  urged  that  this  enactment  will  make  no  difference 
in  rural  districts,  since  licenses  will  be  granted  without  adequate  inquiry. 
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[*hat  may  be  so  to  a  considerable  extent,  but  not  in  all,  while  it  is  chiefly 
n  urban  districts  that  it  would  be  of  most  importance. 

(2)  I  hope  we  are  all  agreed  that  the  use  of  any  preservative  in  milk 
ihould  be  prohibited.  I  do  not  propose  to  discuss  this  question,  but  it 
ieems  to  me  a  most  necessary  factor  in  obtaining  a  pure  milk  supply. 

(3)  The  adoption  of  regulations  under  the  Dairies,  Cowsheds  and 
Slilkshops  Orders  should  be  made  compulsory  and  a  certain  minimum  of 
idoptable  regulations  framed,  including  those  for  the  simple  cleansing 
precautions  necessary  to  be  taken  at  milking  to  insure  a  clean  milk. 

It  will  be  said  that  these  will  not  be  enforced  in  the  majority  of  rural 
listricts,  and  at  first  no  doubt  this  will  be  the  case.  They  will,  however, 
>e  carried  out  under  some  authorities  and  will  clearlv  show  what  are  the 
dmple  necessary  precautions.  Their  insertion  has  also  another  use  as 
«rill  be  shown  directly. 

(4)  In  view  of  the  fact  that  in  a  number  of  instances  slight  udder 
3r  teat  a£Fections  have  given  rise  to  extensive  outbreaks  of  sore  throat 
or  other  disease,  while  we  have  no  powers  to  prevent  such  outbreaks, 
it  is  necessary  that  further  powers  be  obtained  to  deal  with  such  con- 
ditions. I  think  that  all  udder  and  teat  diseases  and  all  wasting  diseases 
of  any  cow  in  milk,  should  be  forthwith  notified  to  the  medical  officer 
of  health,  and  that  no  milk  from  that  cow  should  be  sold  under  a  hea\y 
penalty,  until  permission  be  given  by  the  medical  officer  of  health,  or 
better  a  properly  appointed  veterinary  surgeon.  Powers  to  compensate 
for  loss  should  be  given.  The  extensive  outbreak  of  septic  sore  throat 
at  Colchester  in  April  1905,*  will  serve  as  an  illustration  of  the  need  for 
such  notification  of  udder  diseases.  The  outbreak  was  traced  to  a  cow 
belonging  to  one  of  the  six  farms  supplying  the  milk.  The  cow  was  in  a 
shed  with  the  others,  two  quarters  were  apparently  healthy,  one  was 
suspicious,  while  the  last  quarter  was  markedly  diseased,  yielding  yellow- 
brown  pus.  If  the  condition  had  been  notified  to  me  on  April  19  th,  when 
it  was  said  to  have  been  first  noticed,  this  outbreak  of  at  least  600  cases 
Would  have  been  avoided. 

(5)  The  most  important  alteration  in  the  law,  however,  in  my 
opinion,  is  to  give  local  authorities  power  to  inspect  cows  and  cowsheds 
)atside  their  own  districts.  It  is  particularly  in  regard  to  the  milk  of 
arge  towns,  much  of  which  comes  from  long  distances,  that  improvement 


*  See  Public  Health,  Oct.,  1905,  p.  1. 
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is  ui'gently  necessary,  and  I  see  no  hope  of  improvement  unless  those  who 
consume  the  milk  themselves  exercise  power  over  its  production.  Human 
nature  being  what  it  is,  it  is  not  to  be  expected  that  a  rural  authority  is 
going  to  spend  a  considerable  amount  of  money  in  inspecting  cows  and 
cowsheds  in  its  district,  where  many  of  the  members  have  a  pecuniary 
interest  in  the  milk  trade,  and  when  all  improvements  are  not  for  the 
benefit  of  themselves,  but  of  some  perhaps  far  away  town. 

The  cost  of  the  inspection,  which  is  one  of  the  factors  in  producing  the 
improvement,  should  be,  at  least  in  part,  borne  by  those  who  profit  bv 
such  inspection. 

I  see  no  fundamental  objection  to  a  local  authority  having  power  to 
inspect  all  dairies,  cowsheds  and  cows,  and  to  collect  samples  of  milk,  from 
anywhere,  provided  that  the  milk  comes  into  the  district  of  that  local 
authority  for  purposes  of  sale.  If  the  conditions  are  unsatisfactory,  then 
the  local  authority  should  have  power  to  apply  to  a  magistrate  to  pro- 
hibit the  sale  of  that  milk  within  their  district  until  written  permission 
is  again  given.  Of  course  the  milk  producer  or  his  agent  must  be  served 
with  notice  to  be  present,  and  the  local  authority  must  be  prepared  to 
furnish  definite  conditions  which,  on  being  complied  with,  would  entitle 
the  milk  producer  to  again  send  his  milk  into  the  district. 

The  powers  of  the  local  authority  would  simply  be  to  prohibit  the  sale 
of  the  milk  within  their  district.  They  would  have  no  power  to  prosecute 
or  to  order  any  works  to  be  carried  out. 

To  carry  out  such  a  regulation  it  is  obviously  essential  to  have  an 
additional  clause  that  all  milk  vendors  must  send  to  the  local  authority  a 
list  of  the  sources  of  their  milk  and  must  keep  it  up  to  date  by  sending 
in  lists  of  alterations. 

The  kind  of  results  would  be  much  as  follows.  Many  of  the  cities 
and  boroughs  recognising  the  need  for  inspection  would  make  use  of 
this  provision,  and  send  inspectors  to  inspect  the  cowsheds  from  which 
milk  came  into  their  districts.  Of  course  the  visits  would  be  surprise 
ones,  and  no  doubt  the  bacteriological  examination  of  milk  would  play  a 
part  in  enabling  authorities  to  select  milk  producers  for  inspection. 

Those  with  unsatisfactory  premises,  or  premises  which  showed  no  evi- 
dence that  they  complied  with  the  regulations  in  force,  would  be  cited  to 
appear,  and  the  sale  of  their  milk  would  be  prohibited. 

The  milk  seller  would  either — 

Send  his  milk  elsewhere ;   or  ask  the  local  authority  what  they 
required  him  to  do. 
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As  a  result  the  borough  would  frame  regulations  embodving  their 
direments,  and  I  believe  there  would  be  a  rapid  conformation  to  them. 
The  inspector  or  medical  officer  of  health  would  no  doubt — 

Send  a  list — a  "black  list" — of  the  suspended  cowkeepers  to 

other  local  authorities  for  their  information ;  and  would  report 

the  non-compliance  of  the  milk  producer  to  the  local  authority 

in  whose  district  he  is,  calling  their  attention  to  the  breach  of 

their  own  regulations. 

In  addition  to  the  above,  fresh  powers  to  enable  the  effective  cooling 

ill  milk,  which  has  to  undergo  train  transit,  is  necessary.     For  all  milk 

ling  into  a  city  or  town  by  train  it  would  be  a  sufficient  objection  to 

wing  that  milk  to  be  admitted,  that  there  were  no  proper  cooling 

liances  on  the  farm. 

In  a  number  of  other  directions,  particularly  in  regard  to  better  means 
preventing  the  sale  of  infected  milk,  more  powers  are  required  ;  but  I 
e  mainly  had  in  view  measures  to  mitigate,  if  not  obviate,  the  general 
terial  contamination  of  milk  which  is  now  se  extremelv  common. 


\Thi8  Discussion  applies  also  to  the  Paper  In/  Mu.  •!,  8.  Lloyd, 

page  070.'] 

Pbof.  E.  Hobday  (London)  said  that  Mr.  Lloyd  had  told  them  that  *'the  aim 
all  sanitary  authorities,  whether  state  or  municipal,  must  be  to  see  that  milk 
J  produced  from  clean  and  healthy  cows,  housed  in  clean  and  sanitary  cow- 
sda,  provided  with  good  food  and  pure  water,  attended  and  milked  by  clean  and 
althy  attendants,  etc."  How  was  this  to  be  done?  Common  sense  told  them 
It  it  could  only  be  eflSciently  carried  out  by  the  compulsory  inclusion  of  the 
terinary  inspection  of  the  living  cows.  No  one  was  so  qualified  to  inspect 
;tle  as  the  veterinary  surgeon  ;  in  fact,  to  have  cattle  inspected  for  the  presence 
disease  by  any  other  person  reduced  the  thing  to  an  absurdity.  Tet  how  few 
vTiBj  comparatively  speaking,  had  this  proper  inspection  I  It  seemed  incredible 
at  a  country  like  England,  a  country  which  prided  itself  on  being  the  premier 
untry  of  the  world  in  sanitary  matters,  should  not  have  been  the  first  to  take 
2p8  to  secure  clean  milk  and  wholesome  meat.  England  was  years  behind 
ennany,  France,  Italy,  and  even  little  countries  like  Denmark,  Belgium  and 
"^itzerland.  It  was  of  no  use  to  issue  regulations  which  the  local  authorities 
'ght  (or  might  not)  carry  out.     In  country  disti  ictn  the  members  of  the  local 
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authorities  were  often  owners  of  dairy  cattle  or  interested  in  them,  and  they 
knew  full  well  the  extra  trouble  they,  their  friends,  or  perhaps  a  large  number 
of  their  constituents,  would  be  put  to  if  these  regulations  were  carried  out.    The 
consequence  was  that  they  dared  not,  or  did  not,  put  the  Act  into  force.    The 
law  ought  to  be  compulsory  and  universal ;  to  have  it  in  force  in  one  district  and 
not  in  the  neighbouring  one  only  led  to  petty  jealousies,  and  besides  that,  the 
authorities  did  not  forget  that  the  milk  of  a  dairy  was  not  usually  likely  to  cause 
disease  or  trouble  in  their  own  district,  because  the  milk  was  generally  sent  to 
some  large  town  many  miles  away.     Did  it  not  seem  irrational  that  men  who,  as 
Mr.  Yillar  asserted  a  few  moments  ago,  had  not  brains  enough  if  hustled  a  little 
to  recollect  to  wash  their  hands,  should  be  thought  good  enough  to  deal  inti- 
mately with  the  staple  food  of  thousands  of  children  ?    In  the  towns  it  was 
an  essential  condition  of  all  buildings  where  a  number  of  men  were  employed 
that  facilities  for  washing  should  be  provided.     It  stood  to  reason  that  it  was  of 
primary  importance  in  places  where  a  milk  supply  was  involved.    It  ought  not 
to  be  necessary  for  such  a  demand  to  be  made,  it  ought  unconsciously  to  be  the 
first  thing  to  be  thought  of.     He  hoped  that  the  resolution  they  would  send  up 
at  the  end  of  the  meeting  would  be  clearly  and  strongly  worded. 

Mb.  Eobebt  Lambil  (Lanarkshire  C.C.)  argued  that  local  authorities  should  see 
that  all  persons  milking  cows  and  handling  milk  kept  themselves  clean  io  person 
and  clothing,  and  that  all  places  where  milk  cows  were  kept  or  milk  was  stored 
or  sold,  were  in  a  first-class  sanitary  condition,  with  a  constant  current  of  pure 
air  in  circulation. 

Db.  J.  E.  Kaye  (West  Eiding  C.C.)  agreed  that  education  was  a  main 
factor  in  the  improving  of  cowshed  sanitation.  He  pointed  out  that  the  West 
Eiding  County  Council  possessed  a  training  farm,  and  issued  detailed  suggestions 
for  cowshed  premises,  and  placards  for  hanging  in  the  shippon.  Milk  was  also 
examined  in  the  health  department  bacteriology  laboratory,  so  too  was  water  from 
farms.  A  conference  was  also  about  to  be  held  on  milk  contamination.  In  these 
ways  it  was  hoped  the  milk  supply  was  improving  in  the  West  Eiding. 

Sib  Chables  Camebon,  C.B.,  (Dublin)  gave  an  account  of  the  inspection 
of  cowsheds,  cows,  and  milk  stores  in  Ireland.  He  had  induced  the  Corporation 
of  Dublin  to  appoint  a  whole-time  veterinary  surgeon  to  examine  the  dairy  cows 
and  their  sheds.  He  had  a  stafi*  of  four  inspectors.  He  found  that  the  nuft 
from  the  Dublin  cow^s  was  much  freer  from  dirt  than  the  milk  which  came  into 
the  city  from  country  districts.  In  the  latter  the  inspection  of  dairies  and  dairy 
yards  was  very  imperfectly  carried  out,  as  the  poor  law  oflScers  were  ex  officio 
the  medical  officers  of  health,  and  were  paid  absurdly  small  salaries.  When 
a  medical  oificer  of  health  received  only  £10  a  year  he  could  not  be  expected  to 
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show  enthusiasm  for  sanitary  improvement.  The  Board  of  A^culture  in 
Ireland  had  a  staff  of  50  veterinary  surgeons,  and  a  large  number  of  inspectors. 
They  were  engaged  in  carrying  out  the  provisions  of  the  Diseases  of  Animals 
Act,  which  was  also  in  part  entrusted  to  the  sanitary  authorities.  He  suggested 
that  the  Board  of  Agriculture  should  administer  the  Act  aud  Cowsheds  Orders 
altogether,  which  would  insure  a  thorough  inspection  of  the  rural  sources  of 
milk,  which  was  now  practically  completely  neglected.  The  staff  of  the  Board 
woald  have  to  be  increased,  but  he  ventured  to  think  that  the  veterinarians 
would  not  object  to  that. 

Dr.  T.  Valintinb  (New  Zealand)  said  that  from  the  remarks  of  previous 
speakers  it  would  appear  that  in  New  Zealand  there  were  better  facilities  for 
xintroUing  the  milk  supply  than  existed  in  the  mother  country.  That  these 
racilities  existed  was  largely  due  to  the  fact  that  dairying  was  one  of  the  most 
important  industries  of  the  colony,  and  was  in  active  competition  with  other 
countries  for  the  trade  of  the  old  country.  The  colony  could  not  afford,  there- 
Eore,  to  conduct  the  dairying  and  export  meat  industries  in  an  insanitary  manner. 
Practically  the  legislation  suggested  by  Dr.  Savage  to  improve  dairying  in  this 
country  was  in  force  in  New  Zealand,  though  it  was  to  be  regretted  that  the  Acts 
were  not  always  put  into  operation.  He  did  not  agree  with  Dr.  Savage  that 
Little  could  be  done  by  education.  His  experience  was  that  if  the  public  could 
be  once  made  to  see  that  they  were  taking  in  their  milk,  filth  organisms  that 
would  never  be  tolerated  in  a  public  water  supply,  a  great  step  would  be  made. 
Belying  on  an  educated  public,  his  Department  was  about  to  try  a  classification 
of  dairies,  only  giving  an  A  certificate  to  those  dairies  where  the  cows  were 
certified  healthy  by  veterinary  surgeons,  and  where  all  the  condtiions  as  to 
milking,  storage,  and  transit  were  carried  out  under  the  best  possible  conditions. 
He  agreed  with  Dr.  Savage  as  to  his  remarks  concerning  preservatives  and  the 
notification  of  udder  disease. 

Db.  F.  E.  Fbemantle  (Herts  C.C.)  said  that  three  points  might  be  briefly 
suggested:  (1)  Control  should  primarily  rest  with  local  sanitary  authorities, 
snpervised  by  the  county  councils.  The  consuming  districts  should  have  power 
to  inspect  production  outside  their  own  area,  only  in  conjunction  with  the 
county  council  authorities  of  the  producing  districts ;  existing  boundaries  must 
be  respected,  otherwise  smaller  and  less  keen  county  councils  would  entirely  slink 
out  of  their  responsibihties.  (2)  Bapidity  of  transit  was  of  great  importance,  in 
order  to  reduce  time  for  incubation  of  organisms  existing  in  the  original  milk, 
and  to  lessen  opportunities  for  pollution  on  the  way ;  as  at  Chicago,  the  railways 
might  be  induced  to  give  a  good  train  service  to  insure  the  morning's  milk  being 
consumed  in  the  evening,  the  evening's  milk  on  the  following  morning ;  for  this 
purpose  it  would  be  well  to  label  every  can  of  milk  with  the  hour  and  date 
of   milking.      (3)  Co-ordination  of  milk  collection,  as  in  the  laitcries  in  the 
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country  round  G-eneva,  benefited  the  farmer,  and  enabled  the  health  authorities 
to  trace  up  an  impure  milk  infallibly  to  its  source. 

Mr.  J.  C.  Coleman  (Swindon)  referring  to  Mr.  Lloyd's  paper  and  the 
cleaning  of  milk,  said  he  had  >^ith  him  a  sample  of  the  refuse  obtained  from  milk, 
after  it  had  been  sent  to  a  dairy  for  sale.  By  the  kindness  of  Dr.  Nex^inaii 
Nield,  he  submitted  a  sample  of  the  residue  to  microscopical  examination,  and 
found  it  contained  blood  corpuscles,  fibrin  and  vegetable  cells  (fjeces),  pus  cells 
squamous  epithilium,  hair,  fat  and  colostrum.  The  improved  sanitary  condition 
of  the  byres  and  yards  he  looked  upon  as  a  most  imperative  matter  to  be  con- 
sidered, and  he  would  like  to  see  the  store  heaps  of  manure  removed  outside 
the  yards  to  at  least  30  feet  from  any  licensed  buildings.  It  was  absolutelj 
necessary  that  the  cows  and  byres  be  examined,  say,  once  a  month,  by  a  qualified 
veterinary  surgeon,  and  the  milkers,  their  families,  the  dairy  and  the  water  by 
a  medical  officer.  He  thought  a  deal  of  contamination  of  milk  took  place  on  the 
railway  platforms,  when  waiting  for  the  milk  train  in  the  glaring  sun  often  three 
or  four  hours ;  he  would  suggest  that  covered  sheds  be  provided.  He  differed 
from  Dr.  Armstrong,  as  there  was  much  more  nutrient  material  in  ripe  grass 
than  young  grass.  Dr.  Fremantlo,  in  suggesting  that  any  local  authority  desiring 
to  inspect  in  another  district  should  do  so  in  conjunction  with  the  authority  of 
that  district,  was  probably  unaware  of  the  fact  that  when  inspections  were  made 
the  local  authorities  were  usually  engaged. 

Db.  E.  Davies  (Swansea)  suggested  that  the  law  relating  to  inspection  o^ 
milk  and  cowsheds  was  inefficient,  that  it  should  be  compulsory  and  generalt 
that  a  more  general  use  of  the  refrigerator  immediately  after  milking  and  during 
transit  would  be  beneficial,  and  that  power  should  be  given  to  local  authorities^  ^® 
inspect  cows  and  cowsheds  outside  their  own  districts. 

Dr.  Eideal  (London)  urged  the  desirability  of  the  Board  of  Agriculture 
fixing  limits  as  to  the  amount  of  straw,  cowdung,  and  cocci  in  a  public  in*^^ 
supply.  Such  limits,  if  fixed  under  a  Board  of  Agriculture  Order  (Sale  of  F^^^ 
and  Drugs  Act),  would  enable  local  authorities  to  insure  convictions  when  si*^" 
foreign  ingredients  were  present  in  the  milk. 

Miss  C.  Cochrane  (St.  Neots)  said  small  rural  milk  farms  should  ^ 
inspected.  There  was  no  inspection  at  present  where  milk  was  sold  to  nei^^' 
hours  and  others,  therefore  there  was  seldom  any  pure  milk  in  villages  f^^ 
children,  and  often  no  milk  Jit  all ;  but  there  were  very  dirty  conditions,  l>^^ 
water,  and  diseased  cows. 

Dr.  Gerard  C.  Taylor  (Finchley)  drew  attention  to  the  increasing  practi^ 
of  milk  vendors  sterilizing  and  pasteurizing  milk,  and  in  some  instances  selli^^ 
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le  milk  thus  modified  without  notifying  the  fact.  The  strong  evidence  that 
isteurized  milk  M'as  not  a  suitable  food  for  young  infants  emphasized  the  need 
>r  taking  every  precaution  to  insure  a  clean  and  otherwise  pure  milk  supply, 
litable  for  consumption  uncooked. 

Db.  EnwABD  Walfoei)  (Cardiff)  said  the  organizers  of  this  discussion  were  to 
?  congratulated  on  having  promoted  the  co-operation  of  the  veterinary  and 
edical  professions.  He  had  tilways  advocated  tins  co-operation  in  the  adminis- 
ative  work  of  a  sanitary  authority,  so  far  as  this  related  to  the  supply  of  animal 
od  to  the  public,  and  quite  recently  had  induced  the  Cardiff  Corporation  to 
(point  a  veterinar}'  surgeon  to  undertake  the  inspection  of  meat  and  of  cow 
eds,  which  he  thought  might  fairly  be  left  to  a  well -qualified  veterinary 
rgeon.     He  was  inclined  to  attach  considerable  importance  to  the  education 

milk  purveyors  in  this  matter  of  a  pure  milk  supply,  and  beHeved  that 
unty  councils  and  borough  councils  might  do  more  in  this  direction  than 
ey  did  at  present  through  their  technical  instruction  committees  and  schools. 
irmers  and  others  might  be  induced  by  education  to  appreciate  the  value  of  the 
aanly,  rapid,  and  cool  transit  by  railway  and  cart  of  their  milk.  The  present 
stem  of  conveying  milk  in  unlocked  churns,  placed  in  unsuitable  and  dirty  rail- 
aj  vans,  containing  an  assortment  of  articles  (even  dogs  and  other  animals), 
Lould  be  prohibited.  There  could  be  no  insurmountable  difficulty  in  making 
•rangements  for  milk  to  be  conveyed  from  the  farm  in  hermetically  sealed  glass 
3ttles  and  kept  at  a  suitable  temperature.  If  this  were  done  the  necessity  for 
iiuiicipal  milk  depots  would  cease.  With  respect  to  the  inspection  of  dailies 
ad  cowsheds  by  the  officers  of  sanitary  authorities  outside  their  own  districts, 
Lfficulties  and  friction  might  doubtless  arise,  but  the  question  was  one  of  great 
aportance,  and  some  way  out  of  the  difficulty  might  be  found.  Possibly  the 
ispectors  of  the  Board  of  Agriculture  might  assist  in  such  cases.  Fresh  regu- 
^tious  would,  of  course,  be  necessary  to  insure  these  reforms,  but  he  beUeved 
lat,  in  the  first  place,  those  interested  in  the  milk  trade  must  be  educated  to 
se  the  value  of  such  legislation,  without  which  there  was  little  chance  of  its 
aing  carried  into  effect.  He  was  inclined  to  think  tliat  before  new  regulations 
ere  made,  the  milk  supply  of  the  country  should  be  under  the  control  of  one 
'ntral  authority  and  not  under  two  authorities  as  at  present. 

Db.  W.  G.  Savage  (Colchester),  in  reply,  remarked  that  many  of  the 
leakers  had  emphasised  the  value  of  education,  and  seemed  to  think  that  much 
aprovement  in  the  conditions  of  the  milk  trade  was  to  be  hoped  for,  merely  from 
lucation  of  the  farmers.  For  bis  ])art  he  was  not  so  sanguine.  Education 
^rtainly  was  valuable,  but  the  law  was  an  excellent,  and  in  many  ways  the 
est,  educator.  In  his  own  borough,  he  had  no  difficulty  in  enforcing  the 
rders  and  regulations  in  force  dealing  with  the  number  of  cows  in  sheds, 
he  structure  of  the  sheds,  etc. ;   but  when  he  came  to  cleanliness  in  actual 
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milking,  he  had  not  heen  able  to  effect  much  improyement,  and  it  was  just 
for  such   matters  that  he  had  no  legal  powers.      He  could  not  help  feeling 
that  if  these  matters  were  compulsorily  included  in  the  regulations  and  he  had 
the  law  behind  him,  much  improvement  would  be  effected.     He  was  somewliat 
disappointed  tliat  there  had  not  been  more  discussion  over  the  broad  principle 
as   to  whether  local  authorities  should    have   power   to  inspect  all  cowsheds 
and  cows   outside  their   districts,   as  it  was  a  highly  important   one.       Two 
speakers  had  advocated  tliat  tliis  control   should  be  exercised   by  the  county 
councils,  but  many  of  these  bodies  had  not  medical  officers  of  health  and  were  not 
in  a  position  to  undei-take  the  work,  wliile  it  could  not  be  said  that  their  com- 
position altogether  inspired  confidence ;  and  he  wza  afraid  that  in  many  place:^ 
they  would  be  biased  in  favour  of  the  producer  rather  than  of  the  consumer. 
In  regard  to  Dr.  Eideal,  he  did  not  agree  \^ith  his  remarks  at  all.     To  take  legal 
action  upon  the  amount  of  cow  dung  in  milk  was  not  practicable,  since  th»* 
amount  of  dung  to  a  considerable  extent  depended  upon  the  efficiency  of  the 
straining,  and  a  dirtily-produced  milk  strained  two  or  three  times  would  give 
better  results  than  a  much  more  cleanly  milk,  not  strained  or  only  once  strained. 
Since  the  number  of  bacteria  wns  not  much  affected  by  the  straining,  the  latter 
milk  would  be  better  bacterially,  but  worse  as  measured  by  such  a  standard,     lo 
the  same  way  streptococci  were  present  in  the  majority  of  milk  samples  drawn 
from  the  healthy  cow  as  he  had  already  shown;*  to  condemn  a  milk  becaus«f* 
they  were  present  was  therefore  absurd.     We  were  not  in  a  position  at  present; 
to  lay  down  bacteriological  standiirds  for  milk,  although  he  believed  that  in  th*? 
future  the  bacteriological  examination  of  milk  would  constitute  a  prominent  part: 
of  the  control  of  the  milk  trade,  but  much  research  was  necessary  first. 

Dr.  Henby  E.  ARMSTEONG(Xewcastle-upon-Tynej  agreed  with  the  Presidea.^ 
as  to  the  advantage  of  the  combination  of  the  sanitary  and  veterinary  sectiorm_=* 
of  the  Congress  in  the  present  meeting.     Legislation,  which  was  largely  undt:^  r 
the  direction  of  party  politicians,  was  not  of  itself  sufficient  to  provide  for  tha.^ 
proper  control   of  the   public  milk  supply.     Neither   was   the   action   of  tl::»o 
different  Boards  of  the  Government  (Agricultural,  Local  Government,  or  otheir-  ^, 
all  being  more  or  less  under  the  same  bias.     By  none  of  these  means  coiB^ld 
the  London  consumers  of  milk  secure  themselves  against  pollution  of  the  mi  Ik 
sent  to  them  from  different  farms  and  country  dairies.     County  councils  limrm^^ 
rural  district  councils  had  no  interest  in  enforcing  necessary  reforms  on  t> 
tenants  of  such  places,  many  of  whom  were  members  of  these  same  sanita. 
authorities.     Security  might,  in  his  opinion,  be  obtained  by  the  establishm^xit 
of  a  national  representative  board  of  all  county,  urban,  and  rural  authoriti*^* 
entrusted  with  the  duty  of  protecting  the  milk  supply  of  the  entire  country,  a.x^^ 
having  power  to  carry  out  all   requirements   to   this   end.     Such   a   sanit^^^ry 
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parliament   could  in  the  public  interest  deal  with    water   and   food  8upplies» 
vagrancy,  vaccination,  and  other  matters  of  national  importance,  for  which  party 
politicians  had  no  time  and  little  liking.     The  subject  of  milk  supply  was  far 
too   wide,  and  had  too  many  sides,  to  cover  in  a  meeting  like  the  present. 
He  advocated  the  license  and  registration  of  all  dairies,  and  the  compulsory 
education,  training,  and  certification  of  all  d&iry  operatives.     The  use  of  chemical 
preservatives  of  milk,  such  as  were  at  present  employed,  was  open  to  grave 
objection  and  abuse.     But  it  was  conceivable  that  other  and  harmless  means 
of  preserving  milk  from  decomposition  may  be  found  which  would  permit 
the  carriage  of  pure  milk  to  towns  from  i*emote  rural  districts,  and  so  lead  to  the 
production  of  a  cheaper  supply.     At  present  one  of  the  greatest  anomalies  in 
the  milk  trade  was  the  fact  that  the  quality  of  the  article  varies  from  day  to  day 
and  month  to   month,    more  than   any  other  article  of  food,   yet  the   price 
remained  a  fixture.     With  regard  to  the  spread  of  tuberculosis,  the  recommenda- 
tion of  the  late  Eoyal  Commission  to  allow  the  sale  o£  milk  from  a  tuberculous 
cow,  no  matter  how  extensive  her  disease,  so  long  as  her  udder  is  not  visibly 
affected,  could  not  be  too  strongly  condemned. 

Resolution. 

This  meeting  of  Medical,  Veterinary'  and  Sanitary  Officers  is  of  opinion 
that  the  present  legislation  in  relation  to  milk  is  inefficient,  and  that  the 
enactments  should  be  made  compulsory  and  general. 

The  resolution  was  carried  unanimously.* 


*  Resolutions  passed  are  referred  to  the  Council,  and  their  decision  is  given  on 
page  60B,  No.  10. 
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THE     SPREAD    OF    ANTHRAX    IN 
ANIMALS    AND    MAN. 

By    JOIIISr    DUISrSI^AN.    :VI.R.O.V.8.    F.R.S.Edin. 


ONE  of  the  chief  reasons  of  the  impoi'tance  of  anthrax  is  its  eommuni- 
cability  to  man,  the  actual  pecuniary  loss  from  deaths  of  animals  not 
bein»^  crreat  in  this  country  in  comparison  with  other  contagious  diseases  of 
animals.  This  loss,  however,  though  small  is  increasing  almost  regularly 
every  year  owing  to  more  frequent  occurrence  of  the  disease. 

The  Board  of  Agriculture  statistics  tell  us  that  the  average  yearly 
deaths  from  anthrax  in  animals  for  the  years  1887-8-9  were  194,  and  for 
the  years  1903-4-5,  924 — Le.,  nearly  4J  times  as  many  cases  occurred 
during  the  last  three  years.  Not  too  much  reliance  should  be  placed  on 
statistics,  however,  for  various  reasons,  among  which  are  the  following:— 

1.  Unwillingness  of  certain  local  authorities  to  report,  on  account  of 
the  expense  incurred  in  the  disposal  of  carcases.  This  condition  of  affairs 
exists  both  in  England  and  Scotland. 

2.  Landowners  frequently  object  to  their  tenants  reporting  cases  of 
anthrax,  as  the  value  of  a  farm  on  which  anthrax  is  known  to  exist  is 
thereby  depreciated.  Small  landowners  farming  their  own  land  frequently 
do  not  report  for  similar  reasons. 

3.  Stock-breeders  and  feeders  often  do  not  report,  for  the  reason  that 
buyers  are  shy  of  buying  fmm  a  farm  on  which  anthrax  has  recently 
occurred. 

4.  Dairy-farmers  object  from  fear  of  being  temporarily  prohibited  from 
selling  milk. 

5.  The  occasional  occurrence  of  an  atypical  case  in  which  the  disease 
is  not  suspected. 

6.  Cases  are  no  doubt  occasionally  returned  as  anthrax  which  are  not 
really  so,  owing  to  the  difficulty  of  diagnosis  when  some  considerable  tim*? 
has  elapsed  between  death  and  examination. 

AnthrcLc  in  Man  is  generally  the  result  of  infection  from  an  infected 
animal,  but  it  is  necessary  to  recognize  the  possible  saprophytic  behaviour 
of  the  bacillus,  and  that  it  may  be  conveyed  by  soil,  water,  flies,  dust,  etc 
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Man  possesses  a  gi'eater  degree  of  resistance  than  most  of  the  doniesti- 
ited  animals,  and  in  him  the  disease  runs  a  longer  course. 

There  are  three  chief  methods  of  infection :  inhalation,  ingestion, 
id  inoculation.  Perhaps  errors  in  diagnosis  are  as  frequently  made 
I  man  as  in  animals,  perhaps  more  so,  errors  being  particularly  likely 
>  occur  in  ingestion  cases,  especially  in  districts  where  tlie  disease  is 
frequent. 

Infection  by  InJialation  is  popularly  known  as  wool  sorters'  or  rag 
ckers'  disease;  these  cases  are  not  so  frequent  as  fonnerly,  owing  to 
iproved  methods  of  dealing  with  wools,  etc. 

The  condition  is  not  easy  of  diagnosis,  unless  the  history  points  to  the 
ssibility  of  anthrax,  for  this  reason  diagnosis  is  occasionally  made  too 
1«.  Dr.  Bell  of  Bradford  says :  "  Even  when  examined  with  great  cai'e 
ignosis  is  frequently  extremely  difficult  and  nigh  to  impossible  before 
e  heart  fails  and  collapse  threatens.  In  orrlinary  cases  where  the  patient 
rvives  from  three  to  five  days  the  symptoms  for  the  first  few  days  are  so 
ght  and  so  closely  resemble  those  of  ordinary  catarrh  that  I  do  not 
LOW  how  a  correct  diagnosis  can  be  made.  In  other  cases  heart  failure 
manifest  at  the  commencement  and  diagnosis  easy." 

The  characteristic  symptoms  are :  difficulty  of  breathing,  cough, 
anosisy  sense  of  constriction  of  the  chest ;  respirations  30-40 ;  pulse 
JO-150;  temperature  104°-106°  F. ;  frothy  bloody  expectorate  contain- 
ig  bacilli.     Death  usually  occui's  in  from  24  to  48  hours. 

Inoculation. — The  lesion  which  results  from  infection  by  this  method  is 
opularly  known  as  malignant  pustule.     There  is  no  danger  of  inoculation 

the  skin  be  sound,  but  even  a  pin  or  thistle  prick  is  sufficient  to  afford 
atry  to  the  bacilli.  An  itching  pimple  with  a  dark  centre  and  lighter 
feola  first  appears ;  the  dark  centre  is  soon  covered  by  a  small  vesicle, 
le  contents  of  which  are  at  first  clear  but  later  bloody.  The  vesicle 
i^es  up  in  a  day  or  two ;  becomes  firm  and  hard  and  suggests  gangrene, 
he  swelling  extends  for  half  to  three  quarters  of  an  inch,  and  a  row 
•  new  vesicles  appears  which  is  followed  by  a  necrotic  slough,  the 
«ion  gradually  extending  in  this  manner.  The  necrotic  part  remains 
^ly  adherent  to  the  subjacent  tissues  until  suppuration,  which  takes 
'ace  in  favourable  cases,  ensues.  In  addition  to  these  local  manifeata- 
ons,  fever,  with  its  accompanying  symptoms,  is  always  present. 

Anthrax  Oedema  may  result  from  direct  inoculation  or  in  the  course  of 
eternal  anthrax.  A  flat  swelling  occurs  which  extends  I'apidly  with  a 
ellowish  or  reddish  discolouration.     It  tends  to  speedy  general  infection. 

Ingestion,      Intestinal  Anthra,r. — The  histor}'  of  ingestion  of  anthrax 
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products  assists  diagnosis  ;  possibly  for  some  days  there  may  be  indications 
of  local  bowel  lesions,  chills,  fever,  nausea,  etc.     Suddenly  the  following 
occur:  vomiting,  bloody  diarrhoea,  anxiety,  debility,  cyanosis,  and  may-be 
petechiae,  convulsions,  nervous  symptoms,  and  collapse;   the  bacilli  are 
not  always  found  in  the  circulating  blood,  but  always  in  the  sanguinary 
excretions. 

Dr.  Legge,  H.M.  Medical  Factory  Inspector,  states  that  in  this 
country,  during  the  five  years  1899 — 1903,  211  cases  of  anthrax  in  hunum 
beings  were  reported,  and  that  the  death-rate  was  26  per  cent. 

The  seats  of  infection  were  as  follows :  internal,  5  ;  neck,  84 ;  face  and 
head,  77;  forearm,  16;  fingers,  1;  elsewhere,  28.  The  pustule  was 
excised  in  143  cases,  and  the  greatest  death-rate  occurred  in  those  cases 
in  which  the  primarj'  lesion  was  on  the  neck,  face,  or  head;  72  of 
the  infected  persons  were  wool  workers,  56  of  these  working  on  wools 
classed  as  dangerous ;  r)8  were  workers  in  horsehair,  and  69  workers  in 
hides  and  skins. 

Among  the  operatives  working  on  wools  scheduled  as  dangerous,  IH 
per  cent,  were  infected,  and  on  dangerous  hair  1*5  per  cent. ;  34  percent, 
of  reported  cases  occurred  amongst  workers  in  Persian  wools ;  22  per  cent. 
Turkish  and  Van  mohair;  28  per  cent.  Chinese  horsehair;  21  percent. 
East  Indian  horsehair. 

Recovery  may,  in  the  majority  of  cases  of  human  anthrax,  be  con- 
fidently looked  forward  to  if  treatment  be  adopted  in  time.  Sclavo's 
serum  is  now  used  largely  and  with  excellent  results. 

Dr.  Legge,  in  his  Mil roy  lectures,  says:  "Many  cases  of  cutaneous 
anthrax  recover  spontaneously,  more  recover  after  excision,  and  still  more 
if,  in  addition  to  excision,  Sclavo's  serum  be  used.  The  serum  should  te 
used  in  all  cases  of  internal  anthrax,  and  in  all  cases  where  persons 
exposed  to  possible  infection  are  taken  ill,  unless  anthrax  can  be  positively 
excluded.    40  cc.  of  the  seriun  should  be  given,  and  repeated  if  necessan'- 

Notification  of  Anthrax. — The  law^  directs  that  all  cases  of  anthrax  in 
animals  shall  be  reported,  but  not  so  anthrax  in  man.     Under  the  Factorj' 
and  Workshops  Act,  1901,  all   cases   of   industrial  anthrax  have  to  be 
notified.      This,  is  not  as   it  should   be  ;    all  cases   should   be  reported* 
Numerous  cases  are  on  record  where  factory  workers  have  conveyed  the 
disease  to  friends  and  relations  by  means  of  their  clothes,  etc     If  a  wool 
or  skin  worker  contracts  anthrax  it  is  notifiable ;  if,  however,  a  member 
of  his  or  her  family  becomes  infected  through  their  clothes,  notification 
is  not  necessarv'. 

A  carter  mav  convex*  infected  wool  or  hides  to  a  factory  and  contract 
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hrax  from  handling  the  goods ;  in  this  case,  however,  notificiitiou  is  not 
lessaiy,  and  the  wool  or  hides  go  unsnspeeted  probably  to  infect  other 
rsons,  and  the  vehicle  perhaps  to  convey  grain  or  other  food  materials, 
iither  the  Home  OflSce  nor  the  local  authority  has  jwwer  to  deal  either 
th  cargo  or  wagon. 

The  Home  Office  is  now  issuing  to  all  establishments  dealing  with  raw 
imal  products  an  illustrated  placard  prepared  by  Dr.  T.  M.  Legge.  On 
e  top  are  three  pictures  depicting  a  malignant  pustule  of  (a)  one  or  two 
lys,  (6)  three  or  four  days,  (c)  later  development.  Below  is  a  clear 
ascription  of  the  disease,  symptoms,  causes,  means  of  avoiding,  and 
eatment. 

Disinfection. — This  is  by  no  means  an  easy  matter  in  the  case  of 
limal  products.  It  is  not  practicable  by  means  of  chemicals,  and  heat 
ifficient  to  destroy  the  bacilli  is  only  applicable  in  the  case  of  horsehair, 
he  hair  is  subjected  to  a  current  of  steam  between  200°  and  225®  F. 
2  to  2^  lbs.  pressure.  In  the  case  of  the  other  materials,  close-fitting 
ashable  dresses,  with  gloves,  veils,  and  respirators,  are  useful  as  indicated 

the  particular  methods,  and  appliances  for  the  prevention  of  dust,  or 
»r  the  collection  and  destruction  of  dust,  and  manipulation  as  far  as 
)88ible  of  materials  in  a  wet  condition  are  about  all  that  can  be  done. 

This  brings  us  now  to  a  consideration  of  what  might  be  done  to  lessen 
le  frequency  of  anthrax  both  in  man  and  animals. 

First,  then,  we  would  say  compulsory  notification  of  all  cases  of 
athrax  in  man.  All  cases  in  animals  are  reported,  or  at  least  are  supposed 
)  be.  There  is  a  wide-spread  popular  idea  that  anthrax  only  affects 
little;  it  is  probable,  however,  that  many  animals  of  other  species  die  of 
^  the  cause  of  death  being  unsuspected. 

Then  some  special  means  of  dealing  with  those  animal  products  which 
lay  be  classed  as  dangerous  should  be  compulsory. 

All  cases  of  sudden  deaths  in  animals  should  be  reported  unless  it  is 
uite  certain  that  anthrax  is  not  the  cause  of  death.  All  suspected  cases 
hould  be  reported  directly  to  the  veterinary  inspector  by  telegraph.  I 
lave  known  numerous  cases  where  an  animal  has  been  found  dead  early 
a  the  morning,  and  the  farmer  has  reported  to  the  village  constable  fairly 
romptly;  the  latter  then  gets  into  his  uniform  and  starts  off  to  walk 
0  the  nearest  police  inspector,  who  may  perhaps  live  six  or  eight  miles 
way,  and  this  in  spite  of  the  fact  that  there  is  a  telegraph  office  in  the 
illage  (if  he  sends  a  telegram  he  must  do  it  at  his  own  expense).  The 
ilice  inspector  then  reports  to  his  superintendent  or  to  the  veter- 
lary  inspector,  so  that  by  the  time  the  latter  receives  his  notification 
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evening  has  often  arrived,  anil  with  it,  in  winter,  darkness,  which  makes 
it  impossible  to  dispose  of  the  carcase  on  the  day  of  death. 

This  imjwrtance  of  immediate  reporting  I  would  lay  special  stress  oii, 
both  on  account  of  the  much  greater  ease  of  diagnosis,  and  of  the  great 
danger  of  leaving  a  carcase  undisposed  of  longer  than  is  necessary. 

It  is  a  wise  proceeding  for  a  veterinary  inspector  to  take  a  field  micro- 
scope with  him  when  going  to  a  suspected  case :  if  he  does  this,  and  also 
uses  the  simple  stain  recommended  by  Sir  John  McFadyean,  much 
valuable  time  will  be  saved,  there  will  be  less  risk  of  error  in  diagnosis, 
and  risk  of  spread  of  the  disease  by  flies,  birds,  vermin  and  dogs  will  be 
considerablv  minimised. 

The  veterinary  inspector  occasionally  meets  with  a  case  in  which  the 
animal  has  been  dead  for  some  time.  I  myself  met  with  a  case  a  short 
time  since  in  which  death  had  occurred  three  or  probably  four  days  pre- 
viously. In  these  cases,  especially  in  summer,  putrefactive  bacilli  may 
swarm  in  the  blood  to  such  an  extent,  and  those  of  anthrax  may  have 
partially  or  wholly  disappeared  or  may  refuse  to  stain,  that  diagnosis  is 
extremely  difficult,  even  in  the  hands  of  an  expert.  In  these  cases  the 
carcase  should  be  dealt  with  as  if  death  were  certainly  due  to  anthrax;  in 
fact,  the  Anthrax  Order  of  l<s99  provides  for  the  immediat<>  disposal  of 
such  carcases  as  if  certainlv  dead  of  anthrax. 

There  is  reason  to  believe  that  animals  dead  of  anthrax  are  occasion- 
ally sent  to  knackeries,  and  that  the  flesh  is  consigned  to  London  as  cats' 
meat,  either  partially  cooked  or  raw.      Some  means  should  be  taken  to 
prevent  the  possibility  of  this,  as  the  vans  in  which  such  meat  is  conveved 
may  infect  other  goods,  apart  from  the  infective  nature  of  the  material 
itself.     With  regard  to  the  disposal  of  carcases  I  have  carefully  studied 
the  method  of  Major  Bostock,  now  advised  by  the  Board  of  Apiculture, 
and  can  speak  of  it  in  terms  of  unqualified  approval,  having  watched  the 
destruction  of  several  carcases.     No  attention  is  required  after  the  fire 
has  been  set  alight,  everything  is  consumed,  there  is  not  the  slightest 
possibility  of  any  infection  remaining,  the  method  is  not  expensive,  the 
cost  being  very  little  more  than  that  of  burial. 


\^The  Proceetliitos  of  the  Couaress  will  be  continued  on  page  701  ^^ 
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T  is  not  my  intention  to  occupy  at  any  great  length  the  time  of  the 

Conference  by  delivering  a  long  address,  it  is  rather  my  desire  to 

irect  your  attention  briefly  to  a  few  points  connected  with  the  housing 

Qestion,  which  if  not  entirely  new  may  perhaps  have  some  interest  for 

There  can  be  no  doubt  as  to  the  necessity  of  the  systematic  super- 
sion  of  dwellings  and  workplaces  by  sanitary  officials.  Attempts  by  each 
ivate  individual  to  protect  himself  against  influences  adverse  to  health 
^  extremely  liable  to  be  frustrated  by  the  acts  and  omissions  of  his 
^ighbours,  and  he  must  consequently  rely  upon  the  local  governing  body 
r  aid  in  the  matter,  that  body  acting  by  its  trained  officials.  Local 
ithorities,  through  their  officials,  can  put  into  force  the  powers  they 
assess  to  provide  against  overcrowding,  to  secure  good  ventilation,  access 
light  and  freedom  from  damp  in  all  dwellings  or  workshops.  They  can 
ear  out  all  crowded  sites,  remove  all  obstructions  to  the  free  passage  of 
r,  and,  by  the  modification  or  reconstruction  of  insanitary  house  property, 
ley  can  do  away  with  the  slums  and  phthisis  nests  which  now  abound  in 
ost  of  our  large  towns.  In  all  these  matters  we  have  to  bear  in  mind  to 
lat  an  extent  the  public  and  each  individual  ai-e  dependent  upon  sani- 
y  officials  to  prevent  and  ameliorate  the  insanitar}'  conditions  which  are 
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evening  has  often  arrived,  and  with  it,  in  winter,  darkness,  which  makes 
it  impossible  to  dispose  of  the  carcase  on  the  day  of  death. 

This  imjK)rtance  of  immediate  reporting  I  would  lay  special  stress  on, 
both  on  account  of  the  much  gi'eater  ease  of  diagnosis,  and  of  the  great 
danger  of  leaving  a  carcase  undisposed  of  longer  than  is  necessary. 

It  is  a  wise  proceeding  for  a  veterinary  inspector  to  take  a  field  micro- 
scope with  him  when  going  to  a  suspected  case :  if  he  does  this,  and  also 
uses  the  simple  stain  recommended  by  Sir  John  McFadyean,  much 
valuable  time  will  be  saved,  there  will  be  less  risk  of  error  in  diagnosis, 
and  risk  of  spread  of  the  disease  by  flies,  birds,  vermin  and  dogs  will  be 
considerablv  minimised. 

The  veterinary  inspector  occasionally  meets  with  a  case  in  which  the 
animal  has  been  dead  for  some  time.  I  mvself  met  with  a  case  a  short 
time  since  in  which  death  had  occurred  three  or  probably  four  days  pre- 
viously. In  these  cases,  especially  in  summer,  putrefactive  bacilH  may 
swarm  in  the  blood  to  such  an  extent,  and  those  of  anthrax  may  have 
partially  or  wholly  disappeared  or  may  refuse  to  stain,  that  diagna^^is  is 
extremely  difficult,  even  in  the  hands  of  an  expert.  In  these  cases  the 
carcase  should  be  dealt  with  as  if  death  were  certainly  due  to  anthrax;  in 
fact,  the  Anthrax  Order  of  1S99  provides  for  the  immediate?  disposal  of 
such  carcases  as  if  certainly  dead  of  anthrax. 

There  is  reason  to  believe  that  animals  dead  of  anthrax  are  occasion- 
ally sent  to  knackeries,  and  that  the  flesh  is  consigned  to  London  as  cats' 
meat,  either  partially  cooked  or  raw.  Some  means  should  be  taken  tc» 
prevent  the  possibility  of  this,  as  the  vans  in  which  such  meat  is  conveved 
may  infect  other  goods,  apart  from  the  infective  nature  of  the  material 
itself.  With  regard  to  the  disposal  of  carcases  I  have  carefully  studied 
the  method  of  Major  Bostock,  now  advised  by  the  Board  of  Agriculture, 
and  can  speak  of  it  in  terms  of  unqualified  approval,  having  watched  the 
destruction  of  several  carcases.  No  attention  is  required  after  the  fire 
has  been  set  alight,  everything  is  consumed,  there  is  not  the  slightest 
possibility  of  any  infection  remaining,  the  method  is  not  expensive,  the 
cost  being  very  little  more  than  that  of  burial. 
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IT  IS  not  my  intention  to  occupy  at  any  great  length  the  time  of  the 
Conference  by  delivering  a  long  address,  it  is  rather  my  desire  to 
direct  your  attention  briefly  to  a  few  points  connected  with  the  housing 
question,  which  if  not  entirely  new  may  perhaps  have  some  interest  for 
you. 

There  can  be  no  doubt  as  to  the  necessity  of  the  systematic  super- 
^'sion  of  dwellings  and  workplaces  by  sanitary  officials.  Attempts  by  each 
private  individual  to  protect  himself  against  influences  adverse  to  health 
*t^  extremely  liable  to  be  frustrated  by  the  acts  and  omissions  of  his 
^ighbourSy  and  he  must  consequently  rely  upon  the  local  governing  body 
for  aid  in  the  matter,  that  body  acting  by  its  trained  officials.  Local 
Authorities,  through  their  officials,  can  put  into  force  the  powers  they 
possess  to  provide  against  overcrowding,  to  secure  good  ventilation,  access 
^f  light  and  freedom  from  damp  in  all  dwellings  or  workshops.  They  can 
^lear  out  all  crowded  sites,  remove  all  obstructions  to  the  free  passage  of 
^r,  and,  by  the  modification  or  reconstruction  of  insanitary  house  property, 
they  can  do  away  with  the  slums  and  phthisis  nests  which  now  abound  in 
most  of  our  large  towns.  In  all  these  matters  we  have  to  bear  in  mind  to 
what  an  extent  the  public  and  each  individual  are  dependent  upon  sani- 
teiy  oiBcials  to  prevent  and  ameliorate  the  insanitary  conditions  which  are 
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often  hurtful  or  even  fatal  to  life,  and  are,  moreover,  opposed  to  that 
simple  comfort  upon  ^hich  depends  in  so  large  a  degree  the  happiness  and 
contentment  of  humanity, 

A  great  part  of  our  population  still  dwells  in  a  state  of  misery  and 
social  degradation,  and  this  is  the  class  who  benefit  most  by  the  visit  of 
the  sanitary  inspector.  The  conditions  found  to  exist  are  often  of  a  dis- 
heartening character,  and  sometimes  our  labour  seems  almost  barren  of 
results,  owing  mainly  to  the  indifference  of  the  people  themselves,  their 
careless  methods  of  living  and  improvident  habits ;  but  perseverance  in 
the  work  is  in  the  end  bound  to  be  productive  of  good. 

The  domicile  has  occupied  much  of  our  attention.  In  the  houses  of 
the  people  our  efforts  have  been  directed  to  secure  for  the  inmates  sweet, 
clean,  healthy  homes,  which  they  can  occupy  with  the  greatest  amount  of 
comfort  and  freedom  from  disease.  The  best  results  of  our  work  are  to  be 
found  here,  and  I  think  that  in  this  connection  we  may  claim  to  have  done 
our  part  in  the  reduction  of  the  death-rate  as  well  as  in  the  rednctaon  of 
the  sickness  rate,  a  reduction  of  the  latter  being  a  matter  of  quite  equal 
importance  to  a  lowering  of  the  death-rate. 

The  great  amount  of  work  that  it  is  possible  to  do  in  a  quiet  routine 
way  in  a  health  department,  as  apart  from  any  schemes  for  demolition 
and  rehousing,  becomes  apparent  if  at  the  end  of  each  year  an  estimate 
is  made  of  the  cost  of  the  improvements  made  under  notices  spedfyiug 
amendatory  works.  In  most  towns  of  any  size  many  thousands  of  pounds 
are  spent  annually  in  this  manner,  and  I  take  it  that  this  stands  for  more 
real  sanitary  improvement  than  is  often  affected  by  the  adoption  of  some 
of  the  clearance  and  rebuilding  schemes  which  have  to  be  carried  out  at 
the  public  expense,  and  which  by  failing  to  provide  houses  for  the  same 
class  of  tenants  as  those  unhoused  are  not  always  an  unqualified  sucoeas. 

People  now  live  longer  and  healthier  lives  than  was  formerly  the  case, 
but  that  a  large  number  of  our  population  still  live  under  conditions  that 
are  discreditable  to  modern  civilization  may  be  proved  by  comparing  tk 
relative  healthiness  of  two  wards,  A  and  B,  in  the  same  town,  one  being 
composed  largely  of  houses  of  the  well-to-do,  and  the  other  chiefly  of  those 
of  the  working  classes  and  the  poorest  poor.  The  population  of  each  ward 
is  about  10,000,  the  death-rate  in  ward  A  is  10  per  1,000,  in  the  other  it 
is  20  per  1,000,  or  double.  When  we  examine  the  zymotic  death-rate  the 
difference  is  greater  still,  that  in  A  being  '5,  and  in  B  3*20.  The  phthisis 
death-rate  is  "51  in  the  former  to  1*75  in  the  latter,  and  the  infant  death* 
rate  is  98  as  compared  to  169.  The  contemplation  of  these  great  diffe^ 
ences  between  the  chance  of  life  and  health  as  exhibited  in  a  poor  wari 
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i  a  well-to-do  ward,  plainly  suggests  how  much  still  remains  to  be  done 
d  what  it  is  possible  to  do  in  fighting  evil  influences. 

There  can  be  no  doubt  that  the  housing,  environment,  greater  cleanli- 
iss,  better  food,  and  the  more  temperate  habits  of  the  better  classes, 

compared  with  those  of  the  poor,  associated  with  the  nature  of  the 
nployment  of  the  latter,  exercise  a  considerable  influence  in  respect  to 
le  relative  healthiness  of  the  two  districts.  What  is  true  of  this  one 
)wn  is  true  of  most  great  towns.  The  penalties  paid  for  overcrowded  and 
ksanitary  homes  are  consumption,  high  rate  of  infantile  mortality,  high 
eneral  death-rate,  fever  and  other  epidemic  diseases,  increase  in  crime 
nd  vice,  intensification  of  tendencies  to  drink  and  gamble,  and  general 
hysical  deterioration.  Prevention  is  far  better  than  cure*  To  secure 
ealthier  people  we  must  have  healthier  homes.  To  secure  healthy  homes 
re  must  have  dwellings  to  which  air  and  sunlight  have  easy  access. 

The  housing  of  the  poor  is  far  from  being  satisfactory  in  any  town  or 
ity.  Bad  housing  is  recognised  as  one  of  the  principal  causes  of  the 
listing  vice  and  wretchedness  of  the  poorest  poor.  I  am  not  suggesting 
hat  there  is  no  housing  question  in  respect  to  the  artisan,  but  my  ex- 
lerience  leads  me  to  think  that  the  urgent  problem  which  faces  us  has 
^ference  to  the  housing  of  the  poorer  labouring  classes. 

Undoubtedly  one  of  the  most  promising  of  all  reforms  lies  in  the 
Giection  of  house  improvement  for  the  lowest  class  of  the  population. 
Kach  praise  is  bestowed  upon  the  open-air  treatment  of  tuberculosis, 
ind  the  provision  of  sanatoria  for  the  treatment  of  consumptives.  But  to 
Kmove  causes  is  more  salutary  than  to  treat  effects,  and  better  results 
nu^t  be  expected  by  preventing  overcrowding  in  the  homes  of  the  poor, 
uid  80  removing  the  cause  of  tuberculosis  and  of  much  other  disease. 

But  no  profit  or  credit  to  any  individual  attaches  to  this  latter  process ; 
there  is  no  object  in  advertising  it,  as  in  the  case  of  a  private  establish- 
ment for  the  cure  of  disease,  and  consequently  it  has  taken  a  less  firm 
hold  on  the  imagination  of  the  public. 

The  provision  of  better  houses  for  the  poor,  moreover,  can  only  be 
Blade  by  some  sacrifice  on  the  part  of  the  ratepayers,  and  this  fact,  as  soon 
ts  it  comes  to  be  appreciated,  detracts  greatly  from  the  popularity  of 
^  subject. 

The  dwellings  of  the  poor  require  to  be  improved  in  several  particu- 
Urs,  but  the  main  particular  is  in  regard  to  size.  Larger  houses  are 
i^oired,  and  it  is  useless  providing  new  houses  that  do  not  afford  much 
greater  accommodation  than  the  existing  houses,  which  are  far  too  small. 
The  limit  of  air  space  generally  agreed  upon  as  that  below  which  legal 
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action  shall  be  taken  to  abate  overcrowding,  viz.",  300  cubic  feet  of  sleep- 
ing space  for  an  adult,  and  half  that  for  children  under  ten  years  of  age, 
is  not  sufficient  for  habitual  occupation,  if  we  are  to  expect  good  health. 
Such  a  cubic  area  of  breathing  space  is  not  at  all  what  good  sanitation 
demands,  and  the  floor  area  of  a  house  filled  with  occupants  to  this  extent 
is  so  small  as  to  render  cleanliness  almost  impossible.  This  limit  is  fixed 
not  by  the  requirements  of  sanitation,  but  bv  the  driving  necessity  of 
taking  cognisance  of  the  innumerable  tiny  places  which  are  in  existence, 
and  by  recognising  the  fact  that  if  the  limit  were  raised  to  say  500  feet 
sleeping  space,  with  a  corresponding  increase  in  size  of  living  rojms,  a 
large  part  of  the  poor  population  would  be  turned  out  of  house  and  home 
on  account  of  overcrowding. 

The  greatest  difference  between  the  houses  of  the  rich  and  poor  is  that 
of  space.  A  bedroom  in  a  middle  class  house  has  not  uncommonly  a  cubic 
capacity  of  3,000  feet.  This  space  in  a  poor  house  accommodates  ten 
adults  without  being  overcrowded,  according  to  the  limit  of  300  cubic  feet 
per  person.  And  how  does  this  appear  in  relation  to  the  incidence  and 
continuance  of  disease?  I  think  it  is  safe  to  say  that  nothing  that  has  yet 
been  done  in  providing  houses  by  sanitary  authorities  has  had  any  con- 
siderable effect  upon  the  great  question  of  housing  the  poorest  poor. 
What  has  been  done  has  been  to  provide  superior  houses  to  let  at  a  rental 
beyond  the  reach  of  the  poorest  and  most  needy,  or  to  build  as  cheaply  as 
possible  small  houses  in  which  the  accommodation  is  far  too  little,  and 
which  are  consequently  unfit  for  occupation  by  poor  families. 

Hitherto  the  houses  erected  by  public  bodies  with  a  view  of  rehousing 
some  of  the  population  displaced  by  an  improvement  scheme  have  been  too 
expensive.  The  breadwinners  in  such  insanitary  property  are  not  as  a  rule 
skilled  workmen,  and  most  of  them,  even  when  the  greatest  care  and 
economy  are  exercised,  do  not  earn  a  really  living  wage.  To  close  the 
houses  of  such  people  because  they  are  insanitary,  and  to  offer  them  other 
houses  at  a  much  increased  rental,  and  often  far  removed  from  their  daily 
work,  is  not  seriously  to  improve  the  conditions  of  life  of  these  people. 
To  build  houses  that  could  not  possibly  be  let  under  4s.  to  6s.  a  week, 
does  nothing  for  a  class  of  people  who  were  formerly  paying  Is.  id. 
to  3s.  Private  enterprise  has  and  will  cater  for  the  provision  of  the 
former  hoines,  but  what  is  required  is  to  build  good  sized  houses,  with 
threiB  or  more  bedrooms,  to  accommodate  families  consisting  of  four  to 
eight  children,  and  to  let  them  at  rentals  of  Is.  ()d.  to  3s.  per  week. 
When  the  housesi  have  been  built  only  half  the  difficulty  has  been  met, 
the  remaining  and  probably  the  most  important  half  being  to  get  the  right 
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»ple  into  them  and  to  keep  them  there ;  and  the  tenants  mnst  include  the 
ret,  the  dirtiest,  and  the  least  capable  units  of  humanity.  Because  the  . 
it  object  of  public  health  is  not  to  provide  for  the  good  and  religious, 
i  dependable,  the  capable,  the  most  intelligent  and  independent,  but  to 
prove  the  sanitary  conditions  of  life  where  they  are  most  deficient,  apart 
>m  bad  or  good  or  moral  desert,  or  ability  to  pay  the  rent. 

To  meet  this  want  local  authorities  must  be  prepared  from  the  outset 
subsidise  such  properties  from  the  rates. 

Objections  would  no  doubt  be  raised  to  the  provision  of  such  houses 
I  have  described  at  the  expense  of  the  rates,  as  it  may  be  urged  that 
would  really  amount  to  giving  a  rate-in-aid-of- wages  ;  which  would  be 
langerous  course,  as  it  would  have  a  tendency  to  attract  people  from 
antry  districts  where  wages  are  low,  and  it  would  also  be  likely  to 
ader  the  class  of  people  who  reside  in  these  houses  more  careless  and 
lifferent  to  paying  their  way,  instead  of  developing  the  independence  of 
e  individual.  The  people  to  be  provided  for  may  be  divided  into  two 
isses,  (1)  the  incapable,  unprofitable,  out-of-works,  the  lazy,  the  physically 
ifit,  the  slovenly,  the  dissolute  and  criminal,  and  (2)  the  decent  poor.  The 
nsideration  of  these  two  classes  resolves  itself  into  another  problem, 
ight  the  honest  unfortunate  poor  people,  whose  whole  life  is  a  struggle 
►  keep  body  and  soul  together,  and  who  cannot  afford  the  rent  for  a 
ecent  house,  to  be  compelled  to  live  in  the  same  locality  as  the  destructive, 
issolute,  and  disorderl}'  ? .  I  contend  that  they  should  not.  The  latter 
hould  be  compelled  to  live  in  houses  suitable  to  their  destructive  habits, 
intil  they  show  by  their  conduct  that  they  are  fit  to  live  in  a  better  type 
f  house  amongst  decent  people.  Objection  may  be  taken  to  this  proposal, 
•n  the  ground  of  the  invidiousness  of  the  distinction  to  be  made  and  the 
nterference  with  the  liberty  of  the  subject.  Liberty  of  the  subject !  The 
>nljr  liberty  that  I  know  of  is  liberty  under  law.  Laws  have  been  passed 
ind  are  put  into  operation  where  necessary  to  prevent  a  person  from 
obtaining  strong  drink  by  detaining  them  in  a  home,  to  punish  tradesmen 
or  selling  adulterated  or  unsound  foods,  to  secure  the  removal  to  hospital 
fa  person  suffering  from  an  infectious  disease.  All  these  laws  have  been 
tssed  in  the  interest  of  the  community  and  it  is  on  these  grounds  that  I 
Dggest  that  the  improvident,  vicious  and  dissolute  people  should  be  housed 
1  special  dwellings  and  constantly  supervised,  until  they  show  by  their 
abits  and  conduct  that  they  are  respectable  citizens.  1  mean  that  such 
ivellings  should  be  provided  and  managed  by  the  municipality  under 
rictly  observed  by-laws. 

Then  as  to  those  houses  which  we   deal   with    in   practice   as   being 


3 


706  Address  to  Conference  of  Sanitary  Inspectors. 

overcrowded  through  giving  a  smaller  sleeping  space  than  the  absurd 
minimum  of  300  cubic  feet  per  adult.  These  overcrowding  cases  are  not 
always  easy  to  detect  and  are  always  very  difficult  to  permanently  abate. 
What  are  the  causes  of  this  overcrowding?  In  looking  into  the  cause  in 
fifty  cases  which  have  in  recent  times  come  under  my  notice  I  find  that 
the  greater  part  of  it  is  due  to  sheer  inability  on  the  part  of  the  tenants  to 
pay  rent  enough  to  secure  adequate  accommodation.  Let  me  here  give 
two  cases  to  show  this. 

A  house  occupied  by  a  steady,  hard  working  labourer,  his  wife  and  family 
of  six  children.  The  wages  of  the  man,  who  is  the  only  wage  earner,  average 
15s.  per  week.  There  are  two  very  small  bed -rooms  with  a  total  cubic 
capacity  of  831  feet,  whereas  they  ought  to  have  (allowing  300  cubic  feet 
per  adult  person)  at  least  1,800  feet.  The  man  states  he  cannot  afford  to 
pay  more  than  5s.  per  week  for  rent.  After  paying  this  amount,  it  leaves 
10s.  to  feed,  clothe  and  provide  all  the  necessaries  of  life  for  himself  and 
family.     This  is  equal  to  2J  of  a  penny  per  head  per  day. 

Another  case  is  that  of  a  house  with  one  bed-room  divided  into  two  by 
a  partition,  the  cubic  capacity  of  the  whole  being  equal  to  970  cubic  feet 
The  occupants  consist  of  a  farm  labourer,  wife,  three  girls  over  10  years 
of  age,  and  two  boys  under  10  years.  The  man  is  the  only  wage  earner, 
his  wage  averages  12s.  per  week,  and  he  has  to  walk  three  miles  to  and 
from  his  work  morning  and  night,  being  unable  to  obtain  a  house  nearer 
his  work.  Bent  of  house  4s.  per  week.  Amount  left  to  provide  food, 
clothing,  fuel,  etc.,  equal  to  two  pence  per  head  per  day. 

These  are  not  isolated  cases,  and  there  is  no  doubt  that  there  are  thou- 
sands of  families  whose  weekly  income  does  not  exceed  15s.  per  week.    In 
many  instances  the  income  is  as  low  as  10s.,  and  even  less.    It  is  impossible 
for  a  vast  number  of  the  labouring  classes  to  pay  sufficient  rent  for  a 
house  to  meet  their  needs,  and  to  get  sufficient  food  and  clothing  for 
themselves.     Take  the  first  case  I  mentioned  of  a  labourer  whose  average 
earnings  are  equal  to  15s. ;  after  paying  5s.  per  week  for  rent,  and  assraii' 
ing  that  nothing  was  spent  on  drink,  tobacco  or  amusement,  the  remaining^ 
lOs.  would  fall  far  short  of  what  is  required  to  pay  for  food,   clothe»# 
light,  coal,  and  other  household  expenses.    This  is  one  of  the  points  of  out 
social  system  that  requires  looking  into  more  than  anything  else.     It  is  a 
matter  of  the  distribution  of  wealth,  and  nothing  short  of  some  sort  of 
alteration  in  the  distribution  of  money  or  means  can  ever  permit  the 
dwellings  of  the  poor  to  be  everywhere,  such  as,  according  to  the  dictates 
of  hygiene,  they  ought  to  be. 

In  a  good  many  cases,  overcrowding  is  due  to  wasting  the  monev  on 
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Irink  and  gambling,  but  after  making  allowance  for  all  other  causes, 
here  can  be  no  doubt  that  the  smallness  of  the  income  is  by  far  the  most 
general  one. 

It  would  take  me  too  far  afield  to  discuss  the  cause  of  poverty  and  its 
)earing  on  the  housing  question,  but  undoubtedly  the  consumption  of 
Irink  is  responsible  for  a  large  amount  of  poverty,  and  it  is  a  well-known 
act  that  the  deaths  ascribed  to  alcohol  in  the  death  returns  do  not  give 
ven  a  remote  idea  of  the  correct  number  of  deaths  caused  by  the  abuse  of 
rink,  and  it  is  absolutely  impossible  to  ascertain  the  amount  of  injury 
one  indirectly  to  the  public  health  from  this  cause. 

After  mature  deliberation,  I  am  prepared  to  submit  that  although 
liere  are  houses  that  are  unfit  for  people  to  dwell  in,  there  are  also  people 
^ho  appear  to  be  unfit  to  dwell  in  houses.  We  can  compel  the  landlord 
>  cleanse  houses,  but  we  cannot  compulsorily  cleanse  people,  or  make 
iem  more  cleanly  in  their  ways.  A  house,  however  large,  must  be  insani- 
iry  if  filthily  kept,  and  many  houses  are  kept  in  a  filthy  state.  Perhaps 
tie  sluttish  habit  is  an  incorrigible  one,  but  if  it  be  amenable  to  improve- 
lent  by  precept  or  teaching,  there  is  certainly  a  fine  field  for  any  persons 
rho  may  feel  themselves  called  to  such  a  practical  mission.  We  can 
usist  upon  the  provision  of  sufficient  window  area,  but  we  cannot  make  the 
ccupier  open  the  windows  as  frequently  as  they  ought  to  do ;  we  can  pro- 
vide means  of  ventilation,  but  we  cannot  prevent  the  openings  from  being 
closed ;  we  can  provide  good  sanitary  fittings,  but  we  cannot  prevent  them 
being  damaged  by  destructive  tenants.  Parliament  could  pass  acts  giving 
powers  to  local  authorities  to  improve  the  houses  of  the  people,  but  Parlia- 
ment could  not  make  good  men  and  women.  So  soon  as  we  become  a 
sober  nation  and  give  a  living  wage  to  the  workers,  we  shall  find  the  greater 
part  of  the  slums  and  dens  of  infamy  swept  out  of  the  country,  as  I  am 
convinced  that  no  honest  sensible  human  being  desires  to  live  in  slumland  ; 
Mid  it  is  to  the  people  we  must  look  for  reform,  because  if  any  permanent 
benefit  is  to  be  secured  it  is  by  changing  the  character  of  a  man,  where  a 
nian's  own  character  and  defects  constitute  the  reason  for  his  bad  habits. 
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ADVANTAGES  OP   PUBLIC  ABATTOIES. 

By    OEO.    H,    ANDERSON, 

Chief  Sanitary  Inspector^  Middlesbrough. 

(associate,) 


THE  advantages  of  public  abattoirs  as  compared  with  private  slaughter- 
houses are  so  apparent  and  numerous,  that  it  is  difficult  to  unde^ 
stand  what  arguments  can  be  advanced  in  favour  of  the  latter. 

When  the  Public  Health  Act,  1875,  was  passed,  the  power  of  granting 
licenses  and  making  by-laws  for  the  regulation  of  slaughter-houses  was 
conferred  upon  the  local  sanitary  authorities,  and  from  that  time  to  tbe 
present  a  marked  improvement  has  been  effected;   but,  unfortunately^ 
many  of  the  older  legacies  are  still  with  us. 

The  Public  Health  Acts  Amendment  Act,  1890,  specifies  that  license* 
granted  by  any  authority  after  the  adoption  of  this  Act  for  the  use  aO^ 
occupation  of  places  as  slaughter-houses  shall  be  in  force  for  such  tiiX*^ 
only  (not  being  less  than  12  months)  as  the  local  authority  may  think  ft 
to  specify  in  such  license.  It  also  provides  that  upon  change  of  occupy 
tion  written  notice  must  be  given,  and  any  person  failing  to  comply  with  i ' 
one  month  is  liable  to  a  penalty  not  exceeding  five  pounds. 

Had  this  Act  been  retrospective,  our  duties  would  have  been  conside:^ 
ably  lighter  and  the  towns  we  serve  in  a  much  better  sanitary  conditio*^ 
for  many  of  the  unsuitable  structures  now  registered  would  either  ha"^ 
been  remodelled  or  the  license  refused  when  the  time  for  renewal  canrr:> 
round. 

In  the  town  that  I  represent  we  have  three  striking  illustrations  of  tk^ 
advantages  of  this  Act.  Licenses  in  congested  parts  of  the  town  we:^ 
transferred  to  suitable  centres  where  the  buildings  are  of  a  verv  superi^^ 
character,  and,  as  the  licenses  have  to  be  renewed  annually,  we  rare  ^ 
have  any  fault  to  find. 

The  Public  Health  Act,  1897  (Scotland)  goes  a  step  further  than  oucr" 
and  requires  that  all  private  slaughter-houses  shall  be  licensed  annuall_^ 
This  has  proved  of  the  greatest  advantage  in  Scotland,  and  we  wond 
why  its  excellent  provisions  were  not  also  conferred  upon  England. 
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other  advantage  that  Scotland  possesses  is  the  Burgh  Police  Act^ 
vehich  specifies  that  when  the  commissioners  (local  authorities)  have 
ed  a  public  slaughter-house,  no  other  place  within  the  burgh  may  be 
[>r  slaughtering. 

w  let  us  consider  what  advantage  the  public  would  derive  by  com- 
;  all  meat  intended  for  human  consumption  to  be  prepared  in  public 
irs.  These  abattoirs  are,  as  a  rule,  lofty,  well-ventilated,  substantial 
igs,  kept  scrupulously  clean,  and  fitted  up  with  all  the  modern 
ices.  They  are  provided  for  the  benefit  of  the  public  without 
to  profit,  it  being  a  rare  occurrence  to  find  a  municipal  abattoir 
self-supporting. 

e  animals  brought  to  the  abattoir  are  examined  both  before  and 
laughtering,  and  are  prepared  in  a  manner  best  calculated  to  mini- 
le  evils  that  are  inseparable  from  the  process,  however  careful  the 
r  may  be ;  and  it  confines  the  nuisance  and  foul  emanations  to  one 
instead  of  allowing  them  to  be  spread  over  different  parts  of  the 
s  at  present. 
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SANITARY    INSPECTORS     BEFORE  |^ 

CE  BTIPIC  ATION. 

By  TV.  W.   TVEST. 
(ASSOCIATE.) 

ABSTRACT. 

ACQUAINTANCE    with    the    proceedings    of    Sanitary    Congress^^*' 
JtjL     whether  of  general  bodies  like  the  Sanitary  Institute,  or  of  se^^^" 
tional  bodies   like   the   Sanitary  Inspectors'  Associations,  affords  amjj^'"® 
evidence  that   they   have  kept   prominently  forward  the  desirability  ^^^^ 
trained  as  well  as  theoretically  educated  men. 

The  effect   of   this  consensus   of   opinion   has   been,   that   graduall^^    - 
the  two  principal  bodies  engaged  in  the  examination  of  inspectors,  tfc"^*^ 
Sanitary  Inspectors  Examination  Board  and  The  Royal  Sanitary  Institut^*-^^^ 
have  come  to  admit  the  correctness  of  our  view.     The  Sanitary  Inspectoi^^^^ 
Examination  Board  requires  one  of  two  so-called  evidences  of  practica^-^^^ 
training.     The  first  is  that  the  candidate  must  have  held  office  for  nc^^^^ 
less  than  three  years. 

This  requirement  is,  to  the  extent  of  its  possibilities,  complete  an-^^^^^ 
satisfactory.     Those  of  you  who  have  had  any  extended  experience,  wil  ^"^* . 
agree  that  it  is  a  useful   preliminary  to  a   technical   examination  an*  •-^^ 
certification. 

It  is,  however,  so  limited  in  its  possibilities  as  to  be  largely  illusory^C*^ ' 
Every  year  that  elapses  from  that  date  lessens  the  likelihood  that  s-  '  * 
candidate  will  possess  the  qualification,  so  that  we  are  at  last  tlirowi-^  -m^u 
entirely  upon  the  other  alternative  (attendance  at  a  Course  of  Lecture^^'''*^ 
and  Demonstrations),  thus  giving  colour  to  the  suggestion  that  the  firs' •^'^^^ 
was  not  inserted  with  the  object  of  being  of  practical  service,  but  mereJf^*^* 
as  a  "  sop  to  Cerberus." 

There  remains,  therefore,  only  theoretical  teaching.     In  view  of  the-^*  ^ 
greatly  extended  scope  of  the  duties  cast  upon  inspectors  of  late  years- 
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^^  cannot  be  serionsly  contended  that  theoretical  examination  is  sufficient 
^"^dence  of  qualification  to  fill  the  office.  As  we  have  seen,  there  is 
^  large  body  of  opinion  to  the  contrary.  It  might  naturally  have  been 
^^pected  that  having  professed  to  acknowledge  the  necessity  for  practical 
^^I'aining  an  alternative  would  have  been  insisted  upon  which  would  bear 
^*^asonable  comparison  with,  and  be  an  adequate  substitute  for,  the 
Excellent  first  suggestion ;  instead  of  which  the  authors  of  the  scheme  but 
**  Keep  the  word  of  promise  to  the  ear,  and  break  it  to  the  hope." 

The  Sanitary  Institute  is  the  body  which  has  granted  the  greatest 
xiumber  of  certificates  of  fitness,  and  it,  likewise,  has  accepted  the  opinion 
So  widely  expressed,  as  to  the  need  for  previous  practical  training,  and  has 
sidmitted  thereby,  that  in  the  opinion  of  its  Council,  attendance  at  its 
lectures  and  demonstrations  is  not  alone  sufficient  to  justify  a  certificate 
of  fitness  for  office. 

What,  however,  is  the  training  required?  Is  half  an  hour's  walk 
through  a  district  in  company  with  the  sanitary  inspector  in  the  course  of 
his  visits  sufficient  practical  training  ?  I  say  not,  and  I  am  sure  you  will 
agree. 

Is  anything  required  of  candidates  that  is  at  all  comparable  with  the 
"three  years'  experience  required  by  the  first  suggestion  of  the  Sanitary 
Inspectors'  Examination  Board?  Even  supposing  that  two  afternoons 
St.  week  for  a  month  are  given  to  such  training,  can  it  compare  with  the 
former? 

Seeing  then  that  the  Sanitary  Institute  has  acknowledged  that  its 
"theoretical  training  is  not  of  itself  sufficient  to  justify  certification,  let  us 
for  a  moment  return  to  the  Examination  Board.  They  require  as  their 
alternative  to  experience  in  office  that  the  candidate  should  attend  an 
approved  course  of  instruction  consisting  of  not  less  than  thirty-two 
Systematic  lectures,  supplemented  by  demonstrations,  and  comprising  the 
«*ubjects  of  the  technical  examinations. 

It  will  be  noted  that  any  course  of  lectures  and  demonstrations  must 
Vie  approved  by  the  Board  before  it  can  be  accepted  as  satisfying  their 
x^quirements  as  an  efficient  substitute  for  practical  experience,  and  we 
Icnow  that  in  practice  this  resolves  itself  into  a  syllabus  drafted  in  co- 
c»peration  with  the  Board. 

The  Board  being  constituted  as  it  is,  it  is  not  surprising  that  the  course 

of  such  instruction  given  by  the  Institute  should  be  approved,  and  you 

^11  see  at  once  the  peculiar  position  into  which  we  are  landed,  justifying 

oompletely  the  contention  that  the  second  alternative  is  not  a  satisfactory 

one,  not  comparable  to  the  first,  inasmuch  as  it  stands  self-condemned. 
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A  course  of  theoretical  instraction,  which  is  admittedly  not  sufficient 
to  justify  certification  by  the  Institute,  is  accepted  as  a  sufHcient  sub- 
stitute for  the  three  years'  actual  official  experience  of  the  Examination 
Board. 

I  am  not  desiring  to  say  anything  which  can  in  any  way  be  construed 
as  finding  fault  with  either  of  the  authorities  who  have  had  in  hand  the 
certification  of  Inspectors,  least  of  all  with  The  Boyal  Sanitary  Institute. 
The  pioneer  in  the  work,  the  chief  and  for  many  years  the  only  bod v 
taking  active  part  in  it,  nothing  but  gratitude  and  admiration  are  due  f  ron-m 
all  of  us  for  what  it  has  done  in  this  direction  and  still  continues  to  do. 

Nevertheless,  we  are  justified  in  pointing  out,  as  opportunities  offer ^ 
the  direction  in  which  advance  ought  in  our  opinion  to  be  made,  and  urgtr? 
upon  them  to-day,  as  in  the  past,  to  use  the  very  great  influence  whic 
they  possess  to  bring  into  actual  operation  the  condition  of  affairs  whicl^ 
they  have  recognised  as  right  to  be  secured.  Of  this  I  am  satisfied :  iC 
they  are  determined  on  the  matter,  it  could  be  done. 

The   Examination   Board,  by  their   first   requirement  of  official   ex — 
perience,  and  the  Sanitary  Institute,  by  their   acknowledgment   of  th^ 
necessity  for  practical  training,  have  promised  the  public,  and  created  aim- 
expectation  of,  that  experience  or  its  equivalent,  and  it  is  the  duty  of  botlm 
bodies  to  take  steps  to  secure  that  it  should  be  provided. 

An  honest  attempt  to  secure  this  practical  experience  in  candidates  ha» 
been  already  made  by  The  Boyal  Sanitary  Institute,  in  circularising  local 
authorities  to  allow  intending  candidates  to  accompany  inspectors  in  their' 
duties,  and  thus  obtain  actual  acquaintance  with  the  work ;  but  there  are 
several  reasons  why  this  arrangment  is  not  likely  to  be  successful. 

In  one  very  im|3ortant  direction  no  endeavour  has  been  made  towards 
success.  Not  the  slightest  attempt  has  been  made  to  secure  the  suppoil  of 
inspectors  in  the  matter.  Ignore  it  as  one  may,  it  is  impossible  to  deny 
that  the  persons  who  will  have  to  instruct  are  those  who  are  carrj'ing  out 
the  duties.  There  are  inspectors  in  office  by  the  thousand  who  are  asso- 
ciates of  the  Institute,  but  no  effort  has  been  made  to  secure  their 
co-operation. 

Again,  there  is  no  definition  as  to  what  is  meant  by  "  oppoi-tuuities  of 
gaining  practical  experience."  It  may  mean  anything  from  half  an  hour 
to  half  a  year ;  and  I  feel  sure  that  you  will  agree  with  me  that  neither  of 
these  would  be  an  honourable  compliance  with  the  expectation  raised  in 
the  minds  of  the  public  by  a  promise  of  practical  experience. 

Further,  authorities  object  to  unofficial  workers  taking  up  the  time  o 
their  officers  for  any  lengthened  period,  or  being  put  upon  any  dutie 
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which  shall  give  them  entry  into  premises  or  information  as  to  conditions 
in  the  life  and  circumstances  of  the  ratepayers. 

A  variety  of  suggestions  has  been  made  for  securing  this  practical 
training,  but  it  seems  to  me  that  a  slight  alteration  of  the  first  require- 
ment of  the  London  Board  would  meet  the  case. 

There  would  appear  to  be  nothing  unusual  or  oppressive  about  sucli 
an  arrangement. 

An  authority  requiring  a  clerk,  surveyor  or  accountant,  for  instance, 
looks  for  him  amongst  those  who  have  not  only  a  theoretical  knowledge, 
but  who  have  also  acquired  practical  experience  as  a  subordinate  in  one  of 
those  departments. 

There  can  then  be  no  objection  to  a  similar  arrangement  for  those  who 
have  to  be  certified  as  qualified  for  inspectors. 

As  I  have  already  said,  I  am  sure  that  if  the  examining  authorities 
were  determined  to  bring  this  about,  it  would  be  done,  and  if  both  of  them 
insist  that  only  those  shall  be  certified  who  have  the  training  indicated, 
arrangements  will  soon  be  made  to  that  end. 
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A  course  of  theoretical  instruction,  which  is  admittedly  not  sufficient 
to  justify  certification  by  the  Institute,  is  accepted  as  a  sufficient  sub- 
stitute for  the  three  years'  actual  official  experience  of  the  Examination 
Board. 

I  am  not  desiring  to  say  anything  which  can  in  any  way  be  construed 
as  finding  fault  with  either  of  the  authorities  who  have  had  in  hand  the 
certification  of  Inspectors,  least  of  all  with  The  Royal  Sanitary  Institute. 
The  pioneer  in  the  work,  the  chief  and  for  many  years  the  only  body 
taking  active  part  in  it,  nothing  but  gratitude  and  admiration  are  due  from 
all  of  us  for  what  it  has  done  in  this  direction  and  still  continues  to  do. 

Nevertheless,  we  are  justified  in  pointing  out,  as  opportunities  offer, 
the  direction  in  which  advance  ought  in  our  opinion  to  be  made,  and  urge 
upon  them  to-day,  as  in  the  past,  to  use  the  very  great  influence  which 
they  possess  to  bring  into  actual  operation  the  condition  of  affairs  which 
they  have  recognised  as  right  to  be  secured.  Of  this  I  am  satisfied :  if 
they  are  determined  on  the  matter,  it  could  be  done. 

The  Examination  Board,  by  their  first  requirement  of  official  ex- 
perience, and  the  Sanitary  Institute,  by  their  acknowledgment  of  the 
necessity  for  practical  training,  have  promised  the  public,  and  created  an 
expectation  of,  that  experience  or  its  equivalent,  and  it  is  the  duty  of  both 
bodies  to  take  steps  to  secure  that  it  should  be  provided. 

An  honest  attempt  to  secure  this  practical  experience  in  candidates  has 
been  already  made  by  The  Royal  Sanitary  Institute,  in  circularising  local 
authorities  to  allow  intending  candidates  to  accompany  inspectors  in  their 
duties,  and  thus  obtain  actual  acquaintance  with  the  work ;  but  there  are 
several  reasons  why  this  arrangment  is  not  likely  to  be  successful. 

In  one  very  important  direction  no  endeavour  has  been  made  towards 
success.  Not  the  slightest  attempt  has  been  made  to  secure  the  support  of 
inspectors  in  the  matter.  Ignore  it  as  one  may,  it  is  impossible  to  deny 
that  the  persons  who  will  have  to  instruct  are  those  who  are  carrj'ing  out 
tbe  duties.  There  are  inspectors  in  office  by  the  thousand  who  are  asso- 
ciates of  the  Institute,  but  no  effort  has  been  made  to  secure  their 
co-operation. 

Again,  there  is  no  definition  as  to  what  is  meant  by  "  oppoHunities  of 
gaining  practical  experience."  It  may  mean  anything  from  half  an  hour 
to  half  a  year ;  and  I  feel  sure  that  you  will  agree  with  me  that  neither  of 
these  would  be  an  honourable  compliance  with  the  expectation  raiseil  in 
the  minds  of  the  public  by  a  promise  of  practical  experience. 

Further,  authorities  object  to  unofficial  workers  taking  up  the  time  of 
their  officers  for  any  lengthened  period,  or  being  put  upon  any  duties 
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which  shall  give  them  entry  into  premises  or  information  as  to  conditions 
in  the  life  and  circumstances  of  the  ratepayers. 

A  variety  of  suggestions  has  been  made  for  securing  this  practical 
training,  but  it  seems  to  me  that  a  slight  alteration  of  the  first  require- 
ment of  the  London  Board  would  meet  the  case. 

There  would  appear  to  be  nothing  unusual  or  oppressive  about  sucli 
ail  arrangement. 

An  authority  requiring  a  clerk,  surveyor  or  accountant,  for  instance, 
liK)ks  for  him  amongst  those  who  have  not  only  a  theoretical  knowledge, 
but  who  have  also  acquired  practical  experience  as  a  subordinate  in  one  of 
those  departments. 

There  can  then  be  no  objection  to  a  similar  arrangement  for  those  who 
have  to  be  certified  as  qualified  for  inspectors. 

As  I  have  already  said,  I  am  sure  that  if  the  examining  authorities 
were  determined  to  bring  this  about,  it  would  be  done,  and  if  both  of  them 
insist  that  only  those  shall  be  certified  who  have  the  training  indicated, 
arrangements  will  soon  be  made  to  that  end. 


COMMON    FLOCK   BEDS   IN   RELATION 
TO    THE    PUBLIC    HEALTH. 

By     PETER     FYFE. 

Chief  Sanitary  Inspector^  Glasgow, 


ABSTRACT. 

IN  1904,  when  The  Royal  Sanitary  Institute  held  its  Congress  in 
Glasgow,  in  a  paper  on  the  subject  of  Wool  Flock  Beds,  I  drew 
attention  to  the  extremely  filthy  nature  of  this  class  of  bedding,  in  the 
earnest  hope  that  the  Government  of  the  day  would  take  steps  to  protect 
the  public  from  the  unrestricted  distribution  of  such  dangerous  material. 
I  was  much  too  sanguine  in  my  hope.  It  is  because  nothing  has  been 
done  to  prevent  the  free  manufacture  and  sale  of  this  unclean  rubbish  as 
bedding  for  the  people  that,  after  two  years,  I  venture  to  open  the  subject 
afresh. 

I  will  now  lay  before  you  the  results  of  some  experiments  I  have 
recently  caused  to  be  made  for  the  purpose  of  showing  anew  the  absolute 
filthiness  of  new  beds  which  are  being  sold  every  day  in  the  towns  and 
cities  of  this  country.  For  my  former  paper  I  purchased  only  one  new 
bed  in  Glasgow;  for  this  one  I  purchased  four  new  beds  at  different 
prices,  one  in  Glasgow  and  three  in  Bristol. 

I  will  begin  with  the  beds  bought  in  Bristol,  as  probably  the  inhabi- 
tants of  the  town  where  we  have  met  in  Congress  will  be  more  interested 
in  the  beds  their  fellow-citizens  are  nightly  sleeping  on  than  in  those 
400  miles  awav. 

Through  the  kindness  of  Mr.  Kirley,  the  chief  sanitary  inspector,  and 
a  friend  of  his,  I  was  able  to  purchase  in  Bristol  and  have  transferred 
to  Glasgow,  three  new  wool  "  mill  puff  "  or  flock  mattresses.  They  were 
bought  in  ordinary  warehouses  in  the  usual  way,  and  no  one  knows,  but 
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the  purchaser,  where  they  were  bought  or  why.     I  labelled  the  three  beds, 
1,  2   and  3.      No.  1  cost  7s.  6d.;    No.  2,  lOs.  6d.,  and  No.  3,  98.  6d. 
When  these  mattresses  arrived  in  Glasgow  I  took  a  handful  of  the  flock 
from  each,  put  it  in  an  envelope,  duly  labelled,  and  sent  the  three  enve- 
lopes, carefully  sealed,  to  the  bacteriologist  of  the  corporation  of  Glasgow 
(Dr.  R.  M.  Buchanan)  for  biological  examination.      I   thereafter   des- 
patched the   mattresses   to  the   sanitary  wash-house    at    Ruchill,   with 
Instructions  to  rinse  out  the  dirt  from  the  flock  in   the   most  careful 
J^^^nner.     In  the  case  of  each  the  following  operations  were  carried  out : — 
The  wool  flock  was  taken  from  its  tick,  put  into  a  clean  canvas  bag 
^^x^  accurately  weighed.    It  was  then  (still  within  the  canvas  bag)  put  into 
^    xvashing  machine  (which  had  been  scrupulously  cleansed),  and  rinsed  for 
fc^lf  an  hour  in  40  gallons  of  pure  water  at  a  temperature  of  100"*  Fahr. 
■E*'vvo  Winchester  quart  bottles  were  then  filled  with  this  dirty  water,  one 
o^    which  was  handed  to  the  city  analyst,  Mr.  F.  W.  Harris,  for  analysis. 
X^lie  remaining  liquid  was  then  collected  into  a  clean  barrel,  along  with 
tJ^«  liquid  remaining  in  the  flock  inside  the  bag,  which  was  extracted  by 
plstcing  the  bag  in  a  hydro-extractor.    Thus  care  was  taken  to  exclude  any 
^J^^ool  particles  from  the  washings,  only  the  dirt  and  filth  getting  through 
tftrn^  bag.     The  liquid  was  then  reduced  by  evaporation  until  it  could  all 
b^a   contained  in  two  quart  Winchester  jars,  one  of  which  I  sent  to  the 
aicm^yst,  and  the  other  is  on  the  table  before  you.     So  that  what  you  see 
ir^      these  four  Winchester  quart  jars  is  practically  one-half  of  the  total 
filth  found  in  each  of  the  beds,  Nos.  1,  2,  and  3,  Bristol;   and  No.  1, 
GHasgow.      The  four  medium-sized  glass  bottles  you  see  contain  water 
f«^om  which  all  dirt  has  been  removed  by  careful  filtration.     This  I  caused 
to     be  done,  so  that  you  might  see  how  much  of  the  darkness  of  the  sam- 
ples was  due  to  dyes  alone.     The  four  small  bottles  show  part  of  this 
Ucj  nid  distilled,  with  both  the  dye  and  the  filth  removed. 

In  addition  to  these,  I  exhibit  certain  odds  and  ends,  such  as  buttons, 

t^^eces  of  bone  and  strips  of  steel,  &c.,  which  were  hand-picked  from  the 

ftock  of  each  bed.     The  presence  of  these,  by  no  means  downy  substances, 

^^hibits  the  carelessness  with  which  flocks  are  made  and  the  beds  are 

stuffed. 

Having  now  some  idea  of  the  processes  through  which  each  bed  was 
pat,  and   the   meaning  of  the  bottles  before  you,  I  direct  your  atten- 
tion to  the  findings  of  the  city  analyst  and  of  the  city  bacteriologist.     But 
before  doing  so,  I  might  mention  that  the  flock  of  Bristol  Bed  No.  1, 
before  rinsing,  weighed  36  lbs.,  and,  on  being  re-dried,  came  out  at  30^  lbs., 
thus  losing  in  the  process  5^  lbs.  of  dirt.     I  show  you  in  a  small  tin  box 
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some  of  the  filth,  reduced  to  a  black-looking  paste.  Bristol  Bed  Nc 
originally  49^  lbs.  in  weight,  lost  4J  lbs. ;  and  Bristol  Bed  No.  3,  origin: 
36  lbs.,  lost  3  lbs. 

Let  me  now  say  a  few  words  on  the  analyst's  table  of  resnlts.  ^ 
will  note  at  the  foot  of  the  table  the  average  figures  for  Glasgow  sew 
before  it  enters  the  sewage  purification  works  at  the  eastern  end 
the  city.  It  will  be  seen  that  in  every  case  under  the  eleven  headi 
given  (except  in  two,  under  the  heading  Chlorine),  the  unconcentn 
washings  of  all  the  beds  (that  is,  the  fluid  resulting  from  rinsing  the  fl 
in  40  gallons  of  water)  are  worse  than  the  sewage,  and  that  the  figures 
the  concentrated  or  evaporated  washings  are  out  of  all  proportion  to  tl 
for  the  sewage. 

Consider  first  the  results  obtained  from  the  uncoucentrated  washii 
Here  we  have  40  gallons  of  pure  water,  in  which  the  flocks  are  rinsed 
half  an  hour,  turning  out  in  almost  every  particular  more  full  of  offen 
organic  matter  than  crude  sewage.  It  may  be  objected  by  critics  t 
there  are  weighty  objections  to  the  value  of  this  method  of  comparison 
crude  sewage  is  organised  organic  matter,  whereas  the  fluid  obtained 
rinsing  the  flocks  in  40  gallons  of  water  may  probably  contain  princip: 
non-organised  organic  matter,  that  is,  organic  matter  of  a  non-patresc 
nature.  I  anticipated  such  a  criticism,  and  requested  Mr.  Harris, 
chemist,  to  give  me  his  opinion  as  to  this.     He  writes : — 

^*I  would  emphasise  the  fact  that  in  the  analysis  of  any  watei 
sewage  it  is  generally  accepted  by  analysts  that,  in  the  absence  of  salt 
iron,  the  figure  for  the  oxygen  absorbed  in  three  minutes  (see  column  l 
Table  I.)  may  be  considered  as  an  index  of  the  proportion  of  orgi 
matter  undergoing  putrefaction." 

"  Now  this  figure  for  the  Glasgow  sewage  is  3*095  grains  per  gallon ; 
minimum  corresponding  figure  for  the  fiock-hed  washings  is  4*24  grains 
that  this  sample  (No.  1)  contains  more  organic  matter  capable  of  rap 
undergoing  putrefaction  than  crude  sewage.  The  corresponding  figure  for 
other  three  uncoucentrated  washings  is  more  than  twice  this  amount.** 

It  will,  I  think,  be  almost  universally  admitted  that  another  analyti 
figure  of  importance  is  that  showing  the  albuminoid  ammonia.  This  fig 
is  an  index  of  the  proportion  of  nitrogenous  organic  matter  container 
the  sample  under  examination.  Here,  again,  every  one  of  the  unconc 
trated  flock  washings  shows  an  excess  over  that  of  the  crude  sewi 
On  this  point  also  I  asked  the  chemist  to  give  me  the  value  of  his  exj 
opinion ;  he  writes : — 

^'  I  hold  that  the  high  albuminoid  ammonia  figure,  even  of  the  un< 
centrated  flock-bed  washings,  is  derived  almost  entirely  from  dirt,  etc.. 
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is,  from  extraneous  matter  contained  in  the  bed  material.     In  support  of 
thia  opinion,  I  give  some  figures  of  a  paper-mill  works  waste  liquid : — 

Albuminoid  Ammonia    . .  0*085 
Dissolved  Solids — 

Mineral ....  2*87 

Organic  ....  1*47 

Total    4-34 '' 

Here  we  have  a  paper-works  effluent,  after  treating  the  raw  material 
in  boiling  water  with  an  alkali,  in  order  to  remove  fats,  resins,  etc.,  and 
then  washing  the  thus  treated  material  with  water.  What  must  we  think 
of  the  condition  of  a  flock  which,  after  only  rinsing  in  40  gallons  of  water, 
and  without  boiling  or  the  addition  of  any  alkali,  produces  a  water  con- 
taining such  an  excess  of  albuminoid  ammonia  and  dissolved  solids  as  we 
find  in  the  table  before  us  ?     Here  is  the  analyst's  conclusion.     He  says : 

"CJomparing  these  figures  with  the  results  of  the  analysis  of  the 
unconcentrated  flock-bed  washings,  I  think  it  is  plainly  obvious  that  the 
excessive  quantity  of  organic  matter  contained  in  these  liquids  must  be 
derived  from  organic  matter  extraneous  to  the  clean  material  comprising  the 
bed  flocks,  and  is  not  derived  from  the  intrinsic  organic  matter  of  the  same." 

Then,  finally,  he  says : — 

"  In  conclusion,  I  must  emphasise  that  the  analytical  figures  given  ir 
the  table,  with  the  exception  of  the  suspended  solids,  were  ail  obtained  by 
the  analysis  of  the  filtered  samples." 

It  is  rather  startling  to  think  that  hundreds  of  thousands  of  persons  in 

this  realm  are  nightly  slumbering  upon  stuff,  which,  after  rinsing  in  40 

gallons  of  water,  would  produce  a  liquid  which,  in  respect  of  albuminoid 

ajoanionia  and  dissolved  solids  (to  say  nothing  of  colour),  would  not  be 

allowed  by  law  to  be  put  into  any  of  our  streams  or  rivers.     Yet  such  is 

tW  case,  and  we  continue  to  speculate  on  the  causation  of  various  diseases, 

aud  to  make  Departmental  Committee  Inquiries  into  the  deterioration  of 

our  race.     Is  it  more  important  to  safeguard  the  health  of  trout  than  that 

of  men  1 

Every  figure  in  the  public  analyst's  table  is  a  sermon  against  the  con- 
tinuation of  this  scandalous  state  of  matters.     I  regret  I  cannot  congratu- 
late the  people   of  Bristol  on  the  beds  purchased  in  their  fine  city.     I 
thought  Glasgow  was  bad,  very  bad,  but  taking  the  whole  table,  and  par- 
ticularly those  ceiiain  indices  of  dangerous  filth  (the  albuminoid  ammonia 
and  the  oxygen  absorbed  at  27"  centigrade  in  three  minutes)  Bristol 
bears  the  palm  over  Glasgow  for  filthy  bedding. 

Let  me  now  turn,  in  conclusion,  to  Dr.  Buchanan's  report.     His  ex- 
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amination  of  the  various  flocks  is  not  yet  fully  completed,  but  you  have 
before  you  on  Table  II.  the  number  of  living  germs  or  bacteria  he  fonnd 
in  one  gramme  of  the  flock  taken  from  the  heart  of  each  mattress.     As  a 
gramme  is  "035  of  an  ounce,  you  can  easily  understand  that  these  figures 
may  not  give  a  true  average  of  the  number  of  bacteria  in  each  of  the  beds, 
but  they  indicate  sufficiently  in  each  ease  the  bacterial  pollution  which  is 
present.     They  indicate,  as  Dr.  Buchanan  said  in  1904  about  the  Glasgow 
bed,  "  an  amount  of  uncleanliness  in  the  form  of  live  potential  dirt  that  is 
shocking  to  contemplate,  when  one  considers  the  purpose  for  which  the 
material  is  used." 

One  gramme  of  Glasgow  crude  sewage  contains  on  an  average  197,500 
bacteria,  but,  as  you  see  by  the  Table,  one  gramme  of  the  flock  from  the 
No.  2  Bristol  bed  contained  no  less  than  10,500,000,  while  in  the  selected 
gramme  of  the  Glasgow  bed  the  vast  number  of  22,100,000  were  found. 

For  comparison,  I  submitted  two  samples  of  white  cotton  flock  (un- 
sterilized)  obtained  from  a  manufacturer  in  Ayrshire.  The  bacteria 
found  in  a  gramme  of  each  of  these  samples  were  \Qry  moderate  in 
quantity,  being  respectively  165,000  and  143,000.  None  of  the  wool 
flocks  come  near  these  figures. 

I  now  direct  your  attention  to  N(».  5  of  this  table.  After  the  flock  of 
the  new  bed  purchased  in  Glasgow  had  been  rinsed  and  dried,  I  sentth^ 
flock  (which  had  been  clumped  by  the  rinsing)  to  be  put  through  tb^ 
''devil"  again.  When  it  came  back  from  the  factory,  I  handed  a  handfim* 
of  the  re-devilled  flock  to  Dr.  Buchanan  for  examination.  It  is  obvioa^ 
from  the  enormous  number  of  bacteria  now  found  in  a  gramme  of  the  re^ 
treated  flock,  131,000,000,  that  a  very  rapid  growth  had  taken  place,  du^^ 
probably  to  the  presence  of  moisture  in  the  flock  after  the  rinsing  process 
This  seems  to  indicate  very  strongly  that  rinsing  alone  in  cold  or  tepiiC 
water,  while  it  may  remove  much  of  the  obnoxious  filth,  does  not  remove 
but  rather  increases  the  number  of  living  organisms;  hence  it  appear^ 
that  sterilization  by  steam  should  follow  washing,  unless  the  washing  i  ' 
performed  in  a  disinfecting  solution. 

I  desired  to  know  what  was  likely  to  occur  when  such  beds  were  beate*^ 
in  the  presence  of  ordinary  agar  plates,  so  I  carefully  placed  the  Na  ^ 
Bristol  bed,  as  I  received  it,  in  its  clean-looking  tick,  on  the  floor  of  ^ 
thoroughly  washed  room.  I  then  closed  the  door  for  four  hours,  aftcs" 
which,  accompanied  by  the  chief  and  assistant  city  bacteriologists, 
entered,  and  we  placed  four  agar  plates  on  a  bench  18  inches  above  th^ ' 
floor  and  9  feet  from  the  bed.  Before  the  bed  was  touched,  these  plal 
were  exposed  simultaneously,  the  first  for  15  second?,  the  second  forJ» 
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seconds^  the  third  for  45  seconds,  and  the  fourth  for  60  seconds.     These 
acted  as  controls. 

The  bed  was  then  beaten  with  two  sticks  for  two  minutes,  after  which 
other  four  agar  plates  were  ])laced  in  the  same  position,  and  exposed  during 
the  same  periods  of  time.  All  the  agar  plates  were  then  incubated  for 
two  days  at  37°  centigrade.  The  result  of  this  experiment  you  have  in 
Table  111.  The  beating  of  the  Bristol  bed  for  two  minutes  had  caused  a 
fall  of  291  microbes  on  each  square  inch  in  one  minute.  Only  2  per 
square  inch  per  minute  was  the  bacterial  fall  previous  to  the  beating. 

During  the  beating  of  the  bed  the  air  of  the  room  was  so  polluted 
with  the  dust  coming  through  the  tick  that,  although  our  nostrils  were 
plugged  with  cotton  wool,  we  suffered  both  that  day  and  the  next  from 
irritation  of  the  air  passages,  my  uvula  being  sore  and  much  swollen. 

Having  thus  ascertained  the  result  of  beating  such  beds  on  the  atmo- 
sphere of  a  room,  I  conceived  it  might  be  instructive  to  find  out,  by  direct 
experiment,  what  effect  the  ordinary  domestic  process  of  making  such  flock 
beds  would  have  in  a  number  of  dwelling  houses.     Drs.  Buchanan  and 
Adam  at  once  fell  in  with  the  idea,  and  prepared  12  agar  plates  of  9  J 
square  inches  in  area,  while  my  chief  inspector  in  the  central  district 
made  suitable  arrangements  with  six  respectable  working  class   tenants 
in  Bell  Street.     The  houses  selected  were  all  of  two  apartments,  except 
one,  which  was  a  large  single  apartment  house,  containing  two  beds.     In 
each  house  the  bedding  was  composed  of  wool  flock,  which  had  been  in 
use  for  some  time.     AH   the   houses  were  clean  and  bright.      In   each 
case  the  woman  was  told  when  we  would  arrive,  and  that  she  was  not  to 
n^ake  the  bed  until  we  came. 

The  first  thing  we  did  on  arrival  was  to  place  the  agar-culture  plates 
oo.  a  table,  six  feet  from  each  bed,  and  expose  them,  before  the  bed  was 
n*a.de,  for  one  minute,  as  a  control.  The  housewives  were  then  asked  to 
nia.ke  the  bed  in  the  usual  way,  after  which  the  second  series  of  plates 
^^re  exposed  for  the  same  time.  Both  were  then  taken  to  the  office  and 
V^t  into  the  incubator.     The  results  are  shown  on  Table  IV. 

The  following  are  Dr.  Buchanan's  remarks  upon  this  table : — 

**It  will  be  observed  that  there  was  an  accession  to  the  number  of 
bacteria  in  the  air  of  each  apartment  as  the  result  of  bed-making.  This 
accession  was  by  no  means  uniform,  the  number  being  increased  30  times 
in  the  case  of  Bed  I.,  which  was  the  cheapest,  and  230  times  in  the  case  ot' 
Bed  IV.,  which  was  bought  second-hand,  while  the  atmosphere  was  ren- 
dered disagreeable  in  both  apartments.  The  superior  beds,  II.,  V.,  and  VI., 
produced  a  relatively  small  increase,  and  it  is  noteworthy  that  the  making 
of  these  beds  caused  no  perceptible  odour  or  dust.     Bed  III.  appears  ex- 
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ceptional,  because,  although  of  low  price,  it  produced  only  a  comparatively 
small  accession  to  the  number  of  bacteria.  On  the  other  hand,  it  gave  rise 
to  a  musty  atmosphere. 

"The  exceptional  nature  of  the  result  in  connection  with  this  bed 
receives  some  explanation  from  a  further  inquiry  which  was  made.  It  was 
then  found  that  the  flock  was  clean  and  of  a  good  quality,  and  that  the  low 
price  was  attributed  to  the  bed  having  been  part  of  an  upholsterer's  stoci, 
sold  by  auction  for  what  it  would  bring.  A  oacteriologicsd  test  of  the  flock 
from  this  bed  gave  results  fairly  approximating  to  those  obtained  in  flock 
samples  of  the  better  quality  represented  in  Table  II.,  the  number  of  bacteria 
being  estimated  at  710,000  per  gramme  of  flock. 

'*  It  will  be  obvious  from  these  results  that  the  making  of  a  bed  under 
ordinary  circumstances  is  attended  with  a  temporary  increase  of  bacteria 
in  the  air  of  the  apartment,  but  it  is  also  obvious  that  the  contamination  of 
the  air  in  this  series  of  experiments  was  greatest  where  the  beds  were  of  the 
poorest  quality." 

This  experiment  exhibits  what  I  expected  it  would  do.  Beds  of  this 
character,  quite  apart  from  their  mere  dirtiness,  have  a  potency  for  evil 
all  unsuspected.  What  must  be  the  conditions  of  milk,  meat  or  soup 
stored  in  such  houses  in  summer-time  a  few  hours  after  such  a  bed  is 
made  in  the  same  room  ?  And,  unf ortimately,  it  is  in  the  houses  with  no 
storing  facilities  for  such  foods  that  such  flock  beds  are  found. 

I  intimated  already  that  Dr.  Buchanan  has  not  yet  had  time  to  make 
a  full  scientific  analysis  of  the  characters  of  the  micro-organisms  whicl*- 
were  found  growing  so  abundantly  on  his  agar  plates,  but  he  told  m^ 
enough  to  enable  me  to  say  that  a  large  number  of  them  are  probably  o^ 
the  same  species  as  are  found  in  the  human  intestines.     The  suggestivenes^ 
of  this  is  apparent. 

The  question  now  is,  how  can  we  best  impress  upon  the  Government 
that  there  is  need  for  action  ?  It  is  strange  that  a  great  political  tremor 
goes  over  the  land  when  the  status  and  comfort  of  some  thousands  o^ 
Chinese  miners  are  in  the  balance,  and  that  an  apathetic  indi£Ference  i^ 
shewn  to  such  a  subject  as  this,  which  affects  not  only  the  comfort,  but,  a-^ 
I  sincerely  believe,  the  very  lives  of  a  great  mass  of  our  fellow-country  — 
men.  Permit  me  to  hope  that  this  Conference  will  not  allow  the  matte  :J 
to  rest  until  a  satisfactory  solution  has  been  found.* 


For  Resolution  passed  on  this  Paper  see  page  607,  No.  10. 
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SANITATION,    PAST    AND    PRESENT. 

By     THOS.      J.      CROFTS, 

Distnct  Sanitary  Inspectovj  Public  Health  Department,  Bristol. 


ABSTRACT. 

ALTHOUGH  sanitary  progress  and  the  advancement  of  public  health 

XjL     have  made  great  strides  under  existing  Acts  of  Parliament,  there  still 

remains  a  great  work  to  be  performed  by  sanitary  reformers;  the  housing  of 

the  working  classes  in  our  large  towns  is  a  problem  to  which  a  satisfactory 

solution  is  admittedly  difficult ;  amendments  are  needed  in  the  law  relating 

to  meat  and  food  inspection,  the  inspection  of  meat  will  never  be  carried 

out  as  it  should  be  until  the  law  steps  in  and  insists  on  the  examination 

of  all  meat  before  it  is  sold  for  human  consumption ;    local  authorities 

should  provide  an  accessible  public  slaughter-house,  which  would  remove 

the  difficulties  in  the  way  of  inspection ;  all  premises  in  which  food  for 

human  consumption  is  manufactured  should  be  registered  with  the  local 

authority  and  regularly  inspected ;  we  should  have  greater  power  to  deal 

promptly  with  all  serious  dangers  to  the  public  health. 

It  is  unfortunate  for  the  community  that  sanitary  authorities  in 
provincial  towns  are  still  without  any  definite  power  to  compel  those  who- 
art*  responsible  for  the  execution  of  drainage  works  to  give  them  notice 
he  fore  proceeding  to  execute  work  necessary  for  the  abatement  of 
nuisances ;  we  also  urgently  require  by-laws  to  regulate  the  construction 
of  drains  for  existing  buildings :  the  London  County  Council  has  power 
to  draft  by-laws  for  regulating  the  construction  of  drains  in  new  and 
^'cisting  buildings,  and  to  require  notice  and  plans  together  with  par- 
tiovilars  of  any  proposed  works. 

By-laws  of  the  above  description  are  required  throughout  the  country, 
^rtich  would  raise  the  standard  of  sanitary  work  in  our  dwellings;  we 
^'^iit  by-laws  which  would  secure  uniformity  of  sanitary  inspection 
tlxx-oughout  the  kingdom.  The  important  duties  which  sanitary  inspectors 
^^^*^  now  called  upon  to  discharge  demand  that  only  qualified  persons 
^^^ould  receive  these  appointments;    there  is  no  class  of   public   officers 
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who  require  protection  in  the  performance  of  their  duties  more  than  the 
sanitary  inspectors ;  many  appointments  are  held  during  the  pleasure  of 
the  sanitary  authority,  and  tlie  insecurity  of  tenure  of  offices  renders  it 
difficult  in  many  instances  for  inspectors  to  discharge  their  duties  satis- 
factorily ;  all  appointments  should  be  permanent,  and  only  be  dismissed 
for^misconduct  or  proved  incompetency,  with  right  to  appeal  to  the  Local 
Government  Board.  The  public  have  learnt  to  appreciate  and  have 
grown  into  sympathy  with  the  sanitary  inspector,  and  he  is  regarded  as 
the  friend  and  adviser  of  the  people  amongst  whom  he  moves. 

We  who  are  working  day  by  day  amongst  the  people  have  mauv 
opportunities  of  leading  and  educating  public  opinion ;  it  is  in  this  spirit 
that  the  sanitary  inspector  s  duties  should  be  undertaken. 
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THE    STATUS    OF    A    SANITAEY 

INSPECTOB. 

By    J.    A.    SUTTON. 
Inspector  under  Sale  of  Food  and  Drugs  Act,  Nottingham, 

(associate.) 


ABSTRACT. 

IIHE  author,  after  pointing  out  the  vital  importance  of  an  adequate 
system  of  training  to  sanitary  inspectors,  urged  that  it  should  be 
nperative  that  all  candidates  for  a  certificate  should  have  been  articled 
r  apprenticed  to  a  trade  or  profession,  preferably  one  connected  with 
►uilding  construction.  Offers  might  with  advantage  be  made  through  a 
mblic  health  department  to  promising  apprentices,  that,  providing  they 
ttend  classes  embracing  hygiene,  building  construction,  sanitary  plumb- 
ng,  etc.,  and  should  they  succeed  in  obtaining  the  necessary  certificates 
►f  proficiency,  they  should  be  admitted  to  practical  tuition  in  the  office  of 
public  health  department,  where  they  would  complete  the  training 
lecessary  prior  to  the  examination  of  The  Royal  Sanitary  Institute.  By 
his  means  we  should  get  men  skilled  in  some  particular  calling  closely 
Lssociated  with  their  future  work.  We  should  then  hear  less  about  in- 
efficiency, and,  moreover,  there  would  not  be  the  hundreds  of  applications 
or  a  position  carrying  with  it  the  paltry  salary  such  as  we  now  often  see. 

A  properly  qualified  inspector,  such  as  mentioned,  would  not  be  inclined 
-o  offer  himself  at  a  salary  of  £l  per  week,  as  a  certificated  man  has  been 
Known  to  do.  He  would  rather  continue  at  his  trade,  even  if  he  did  not 
*ncceed  in  getting  a  post  as  sanitary  inspector.  What  better  qualification 
^r  testimony  could  one  desire  than  that  of  a  qualified  plumber  or  a  builder 
^^olding  in  addition  the  sanitary  inspector's  certificate  ?  There  are  many 
"^ho  already  possess  the  certificate,  but  who  would  hesitate  before  accepting 
^^  inspector's  berth  at  less  than  £100  per  year. 

This  paper  was  submitted  solely  with  the  hope  that  something  might  be 
•^One  to  raise  the  status  of  the  sanitary  inspector  to  a  higher  plane  than 
^otains  at  present,  and  this  could  never  be  accomplished  while  it  is 
f^^ssible  for  people  without  adequate  training  to  compete  for  the  few 
^^^cancies  which  occur  in  the  public  health  service. 
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SOME  AMENDMENTS  TO  THE  PUBLIC 

HEALTH   ACT,  1875,  etc. 

By    CHAIiT^ES    MLA.C:MAII0N, 

Chief  Sanitary  Inspectoj'y  Torquay* 

ABSTRACT. 

THE  definition  of  "drain"  and  "sewer"  in  Section  4  is  one  around 
which  the  fiercest  controversy  has  raged.  In  1878  a  case  came 
under  the  writer's  notice  in  which  the  simple  interpretation,  "Sewer 
into  which  the  drainage  of  two  or  more  buildings  is  conveyed."  Being, 
however,  premises  "within  the  same  curtilage,"  the  local  authority 
declined  to  clear  the  pipes  in  question,  and  called  upon  the  owner  of  the 
two  premises  concerned  to  do  so.  He  refused,  and  referred  to  the  quoted 
section,  and  the  justices  decided  in  his  favour.  Since  that  time,  locally, 
no  cases  have  been  dealt  with  by  legal  process,  but  by  the  persuasive 
methods  explained  in  the  paper  submitted.  Perhaps  a  more  practical 
meaning  might  be  suggested  to  the  section  "  Drain,"  any  drain  used  for 
the  drain  of  one  or  more  buildings  which  runs  under  buildings  or 
through  private  lands  or  premises,  to  which  the  local  authority  has  no 
right  of  entry,  and  which  drain  was  laid  for  private  profit. 

Section  36  lacks  a  few  words  in  addition  to  "  sufficient  as  applied  to 
water  closets,  viz.,  a  proper  water  closet,  with  sufficient  water  supply  laid 
on  to  the  basin,  and  an  approved  means  of  ventilation  thereof."     Section 
189  refers  to  officers  of  local  authorities,  including  the  Medical  Officer 
of  Health  and  the  Inspector:    and  Section  191  sets  forth  that  the  Local 
Government  Board  shall  have  the  same  powers  over  them  with  regard  to 
appointment,  salary,  tenure  of   office,  viz*,  as  it   has   in  the  case  of  a 
district  Medical  Officer  of  a  Union,     These  latter  are  not  re-appointed 
periodically,  and  therefore  have  security  of  tenure,  and  likewise  in  recent 
years*  superannuation,  it  would  appear  that  if  the  existing  powers  of  the 
Board  were  exercised,  little  further  legislation  is  necessary  in  the  way  of 
extending  such  powers  over  all  public  health  officers,  whether  partly  paid 
out  of  moneys  voted  by  Parliament  or  not. 

Another  suggestion  is  the  substitution  of  the  compulsory  words,  "  shall" 
or  "  must,"  instead  of  the  permissive  word  "  may,"  which  so  often  appears; 
though  it  has  been  the  writer's  happy  experience,  after  a  generation  of 
sanitary  practice,  that  he  has  had  only  a  dozen  occasions  for  enforcing  by 
legal  process  the  powers  conferred  upon  him. 


CONGRESS  AT   BRISTOL, 


CONFERENCE  OF  WOMEN  ON  HYGIENE. 


ADDBESS 

By    MISS    M:AIIY    CLIFFORD 


IT  is  a  matter  of  sincere  regret  that  Her  Grace  the  Duchess  of  Beaufort 
is  not  able  to  be  with  us  and  to  preside  over  this  meeting  to-day 
owing  to  a  family  bereavement. 

The  eight  subjects  which  we  are  desired  to  consider  to-day  are  all 
intimately  connected  with  home  life.  This  strong  current  of  thought 
coincides  with  the  recent  advice  of  Mr.  John  Burns,  "  Concentrate  on  the 
mothers." 

The  opening  note  of  our  Congress  on  Monday  evening  was,  the 
close  union  between  health  (national  as  well  as  individual)  and  morals; 
that  is  to  say,  between  our  material  and  spiritual  life.  Along  that 
dusty  road  we  recognise,  shining  through,  an  eternal  aspect.  We  see, 
perhaps,  in  the  frail  baby  the  great  and  brilliant  spirit  waiting  to  be 
developed.  We  take  courage,  believing  in  the  infinite  value  and 
endless  possibilities  of  human  life.  We  work  on,  knowing  that  the 
fresh  air  and  wholesomeness  we  are  striving  to  gain  for  our  fellow- 
creatures  tend  to  produce  that  joy  in  life  and  that  clean  mind  which 
Nature,  which  is  the  expression  of  the  mind  of  God,  intended  to  be  ours. 
Purity,  order,  self-control,  health,  and  happiness  are  meant  to  be  our 
portion.  As  Professor  Lloyd  Morgan  said  on  Monday,  "  In  solving  the 
problems,  keep  near  to  Nature";  keep  near,  that  is  to  say,  to  the  intention 
of  the  Creator. 

Light,  air,  water,  and,  I  may  add,  rest^  are  free  gifts,  thoughts  of  a 
beneficent  mind  for  our  benefit.  A  striking  example  is  to  be  seen  in  the 
new  system  of  the  bacterial  treatment  of  sewage,  where  light  is  the  chief 
agent  in  purification. 
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I  should  like  to  mention  in  connection  with  one  of  our  subjects,  **Tlie 
Conditions  of  Health  in  Country  Districts,"  how  great  the  advantage  of 
country  life  in  respect  of  natural  facilities  for  rest.  Surely  the  rush  of 
town  life  is  a  menace  to  mind  as  well  as  body,  and  especially  the  rush 
which  makes  no  pause  on  Sunday.  Railway  and  especially  tramway  com- 
panies have  a  grave  responsibility  in  the  strain  to  which  some  of  these 
companies  subject  their  employes,  giving  them  practically  almost  no 
Sunday  rest  or  its  equivalent.  This  strain  will  certainly  affect  the  brain 
power  of  the  next  generation. 

All  these  things  echo  the  opening  thought  of  this  Congress  or  ilhis- 
trate  Professor  Lloyd  Morgan's  words  that  *'  we  are  part  of  a  universe 
and  not  of  a  chaos."  Our  individual  duty  is  to  realize  this  truth  and  to 
make  it  a  power. 

As  women,  perhaps  we  need  a  word  of  warning  here.  We  are  naturally 
quick  in  our  mental  processes  and  find  slow  methods  irksome.  We/yto 
conclusions.  Therefore  we  are  somewhat  apt  to  try  what  we  hope  to  be 
immediate  remedies.  But  short  cuts  in  a  new  country  are  proverbially 
risky. 

Making  a  thing  illegal  is  not  always  a  successful  cure ;  neither  does 
getting  the  State  to  undertake  our  difficult  problems  always  solve  them 
in  the  way  we  should  desire.  Both  these  expedients  must  be  used  with 
caution.  Let  us  look  well  before  we  advocate  remedies  on  these  lines, 
and  especially  if  a  moral  flaw  in  the  process  is  observable,  let  us  hesitate 
and  consider  where  w^e  are  being  led.  It  is  not  very  difficult  to  get  a  by- 
law or  even  an  Act  of  Parliament,  but  it  is  of  real  use  only  if  it  builds 
up  the  soul  of  the  nation  as  well  as  it^  body.  Also,  if  we  induce  the 
State  to  undertake  duties  which  you  or  I  or  someone  else  is  ignoring, 
consider  whether  our  energy  or  our  conscience  wull  not  suffer,  and  our 
standard  of  conduct  will  not  degenerate. 

Specially  do  these  dangers  beset  the  important  subjects  we  are  now 
about  to  consider,  and  the  supremely  interesting  one,  home  life,  with 
which  they  are  so  closely  connected.  The  moral,  that  is  to  say,  the 
eternal,  relation  of  sanitary  science  will  always  be  the  background  to  all 
our  work. 
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SOME     SUGGESTIONS    AS    TO    THE 
BETTER    FEEDING    OP    INFANTS. 

Ky    MISS    EDITH    M!.    EVANS. 

(associate). 


ABSTRACT. 

flHIS  title  covers  a  very  large  ground,  and  for  convenience  the  subject 
L  may  be  divided  into  two  sections  ;  first,  the  j)oints  which  directly 
feet  the  mother  and  child,  and  second,  the  points  which  come  under  the 
lad  of  legislation  and  education  direct  or  indirect. 

The  necessity  for  education  cannot  be  too  firmly  insisted  upon,  the 
llacy  of  imagining  that  knowledge  comes  with  maternity  cannot  be  too 
rongly  fought  against,  and  the  idea  that  ignorance  only  belongs  to  the 
K)rer  classes  on  these  matters  must  be  dispelled.  We  have  constant 
^idence  that  the  children  of  well-to-do  young  mothers  suflfer  from  the 
isults  of  ignorant  feeding. 

One  cannot  help  feeling  that  medical  men  and  consequently  nurses 
ould  be  a  much  stronger  educational  power  in  the  world  if  their  train- 
ig  in  schools  and  hospitals  included  knowledge  of  the  proper  develop- 
lent  by  food,  air,  sleep  and  exercise  of  young  life.  Their  knowledge  of 
le  pathological  condition  of  children  is  often  developed  to  the  exclusion 
F  knowledge  of  the  maintenance  of  healthy  condition,  and  we  would, 
lerefore,  advocate  with  all  deference  to  the  powers  that  be  that  such 
Qowledge  should  be  inculcated  during  the  training,  both  of  specialists  in 
le  care  of  women  and  children  and  those  who  become  general  practitioners. 

In  considering  the  points  affecting  directly  the  interests  of  mother  and 
lild,  we  must  first  think  of  the  mothers  of  the  poorer  class  who  suckle 
leir  children,  and  here  for  suggestive  hints  we  must  turn  to  our  French 
sighbours  and  see  whether  their  pioneer  work  in  this  matter  is  likely 
»  be  applicable  to  our  English  mothers. 
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Work  in  France. 
M.  Henri  and  Mme.  CouUet  were  brought  face  to  face  with 
difficulties  in  helping  poor  nursing  mothers,  which  ended  in  starting  free 
restaurants  for  nursing  mothers  where  they  can  obtain  two  good  meals  a 
day.  No  questions  are  asked  of  the  applicant  for  food  except  whether 
she  is  nursing  her  child,  and  many  mothers  and  children  benefit  daily  bv 
the  food  and  sympathy  they  receive  at  the  restaurants.  At  present 
one  feels  that  there  are  many  difficulties  in  the  way  of  such  a  plan  in 
England.  We  know  that  English  people  in  that  class  do  not  customarily 
go  out  of  their  own  houses  to  feed,  that  mothers  of  families  should  be 
encouraged  to  be  with  them  at  meal-times,  that  clean  houses  are  rarely 
made  except  by  homekeeping  women,  and  that  in  England  at  the  present 
time  family  life  is  in  danger  of  being  destroyed  by  the  removal  of 
responsibility  from  the  parents.  Is  it  not  possible  that  this  cry  for  free 
meals  for  nursing  mothers  gives  the  father  one  more  opportunity  to  evade 
his  responsibility  I 

The  French  have  another  organisation  which  calls  for  much  con- 
sideration, namely,  their  "Society  for  Nursing  Mothers,"  which  is 
recognised  by  Government,  and  has  been  at  work  for  thirty  years.  Its 
primary  objects  are  the  care  of  the  poor  mother  before  her  child  is  born, 
and  of  both  mother  and  child  during  the  first  year  of  the  child's  life* 
The  branches  of  this  society  are  many,  and  include  shelters  for  destitute 
and  homeless  mothers  before  the  birth  of  the  child,  maternity  hospitals, 
relief  bureaux  and  dispensaries  ;  and  there  is  a  special  arrangement  by 
which  voluntary  workers  (educated  ladies)  take  certain  mothers  and 
children  under  their  care.  The  children  are  kept  under  medical  supervision 
until  they  are  two  years  old. 

There  is  much  food  for  thought  in  this  scheme  for  English  people, 
adaptation  of  the  possible  side  of  it  seeming  to  give  much  better  prospect 
than  the  idea  of  offering  free  meals  indiscriminately  to  nursing  mothers. 

Milk  Depots. 

Depots  for  the  supply  of  pure  or  specially  prepared  milk  for  infants 
have  been  established  both  at  home  and  abroad,  and  it  is  hoped  will  prove 
very  useful  in  these  cases,  but  there  will  have  to  be  much  patient 
instruction  before  the  hope  is  fulfilled. 

Complaints  are  constantly  made  that  the  bottles  provided  by  the 
municipal  authorities  at  their  depots  have  been  improperly  used,  that 
there   is   no   doubt   that   the   children   have   had   food  other   than   the 
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gulation  milk  administered  from  the  bottles,  as  foreign  matter  such  as 
a,  bread,  biscuits,  etc.,  have  been  found  when  the  bottles  have  been 
turned. 

Education. 

It  seems  as  if  all  efforts  to  improve  the  feeding  of  infants  and  young 
ildren  bring  us  to  one  conclusion,  we  must  teach,  and  again  we  must 
ach  with  all  the  patience  and  energy  we  possess. 

Who  are  to  be  the  teaching  agents  i 

This  is  a  big  question,  and  it  seems  an  important  matter  to  many  of 

that  we  should  make  use  of  all  existing  agencies,  though  personally 
would  make  one  exception  and  that  is,  that  I  do  not  think  the  subject 

infant  feeding  is  suitable  to  include  in  elementary  school  teaching, 
►art  from  the  fact  that  the  syllabus  is  already  over-crowded. 

We  are  apt  to  forget  in  big  movements  that  small  societies,  individuals 
all  ranks  have  been  and  are  working  for  the  same  object,  and  that  it  is 
Drse  than  foolish  to  ignore  such  work.  We  ought  to  ask,  even  to  beg 
r  combination  or  co-operation  in  this  matter. 

MiDWIVES. 

The  first  person  who  appears  to  be  a  suitable  agent  for  this  work 
nongst  the  poorest  women  is  the  midwife  (the  woman  who  must  now  be 
I  the  register),  who  certainly  has  the  earh'est  opportunity  of  putting 
e  mother  in  the  right  wav,  whether  she  is  able  to  nurse  her  child  or  not. 

Objections  will  probably  be  offered  to  this  suggestion  on  the  ground 
at  at  present  the  standard  of  knowledge  among  these  women  is  not 
fficiently  high,  and  that  beyond  their  technical  work  they  know  nothing 
children.  This  must  be  granted  at  once,  but  we  know  also  that  medical 
icers,  and  in  some  places  the  superintendents  of  midwives  appointed 
ider  the  Midwives  Act,  are  doing  their  utmost  in  many  parts  to  raise  the 
mdard  amongst  their  local  midwives  bv  teaching  them  themselves,  and 
at  the  teaching  includes  certain  elementary  knowledge  of  food  values  so 
at  the  women  in  time  will  be  in  a  position  to  explain  their  reasons  for 
sisting  on  certain  food  for  certain  ages,  and  then  will  also  be  anxious  to 
use  the  conscience  of  mothers  and  make  them  anxious  to  rear  a  healthy 
ild. 

Tlie  gradual  elimination  of  unsuitable  women  and  the  devolopment  of 
e  more  capable  by  training  must  in  time  make  this  class  of  workers  a 
d  help  in  the  dissemination  of  knowledge. 
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Work  in  France. 
M.  Henri  and  Mme.  Coullet  were  brought  face  U 
difBculties  in  helping  poor  nursing  mothers,  which  ended  in  •■ 
restaurants  for  nursing  mothers  where  thej  can  obtain  two  | 
day.  No  questions  are  asked  of  the  applicant  for  food  exc 
she  is  nursing  her  child,  and  many  mothers  and  children  ben 
the  food  and  sympathy  they  receive  at  the  restaurants, 
one  feels  that  there  are  many  difficulties  in  the  way  of  sut 
England.  We  know  that  English  people  in  that  class  do  not 
go  out  of  their  own  houses  to  feed,  that  mothers  of  familii 
encouraged  to  be  with  them  at  meal-times,  that  clean  hous 
made  except  by  bomekeeping  women,  and  that  in  England  al 
time  family  life  is  in  danger  of  being  destroyed  by  the 
responsibility  from  the  parents.  Is  it  not  possible  that  this 
meals  for  nursing  mothers  gives  the  father  one  more  opportut 
his  responsibility  t 

The  French  have  another  organisation  which  calls  for 
sideration,   namely,   their    "  Society    for    Nursing    Mothers 
recognised  by  Government,  and  has  been  at  work  for  thirt; 
primary  objects  are  the  care  of  the  poor  mother  before  her  c 
and  of  both  mother  and  child  during  the  first  year  of  the 
The  branches  of  this  society  are  many,  and  Include  shelters 
and  homeless  mothers  before  the  birth  of  the  child,  mater 
relief  bureaux  and  dispensaries ;  and  there  is  a  special  ar 
which   voluntary   workers   (educated   ladies)   take   certain 
children  under  their  care.   The  children  are  kept  under  med 
until  they  are  two  years  old. 

There  is  much  food  for  thought  in  this  scheme  for 
adaptation  of  the  possible  side  of  it  seeming  to  give  mucf 
than  the  idea  of  offering  free  meals  indiscriminately  to  ni 

Milk  Depots. 

Depots  for  the  supply  of  pure  or  specially  preparei 
have  been  established  both  at  home  and  abroad,  and  it ) 
very  useful  in  these  cases,  but  tliore  \\ill  have  to 
instruction  before  the  hope  is  fulHlk'<l. 

Complaints   are   constantly  mn<ie   that  tha  J 
municipal  authorities  at  their  depots  havej 
there   is   no   doubt   that   the  children   '. 
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Health  Visitors. 

After  the  midwives  come  the  health  visitors  now  appointed  in  many 
large  towns,  though  in  too  small  numbers  to  grapple  with  this  subjecf. 
Some,  of  course,  can  only  deal  with  other  matters  relating  to  public  health, 
treating  this  special  work  incidentally,  and  we  anxiously  await  the  appoint- 
ment of  qualified  well-paid  women  in  this  department.     In  certain  towns, 
health  visitors  are  being  employed  in  comparatively  large  numbers,  bat 
they  are  working  for  shorter  hours,  smaller  salaries  and  with  no  special 
qualification  for  the  work,  and  are  supervised  by  unpaid  educated  ladies. 
The  reports  of  the  work  appear  satisfactory,  but  experience  goes  generally 
to  prove  that  the  better  qualified  women  do  the  best  work  and  are  more 
readily  accepted  by  the  poor.     There  are  many  medical  officers  who  will 
endorse  this  opinion,  who  have  had  sufficient  experience   to  value  the 
woman  of  education  and  refinement  for  such  work.     District  nurses  are 
excellent  agents  in  this  matter  and  their  help  ought  to  be  solicited  in 
every  district  in  which  they  are  at  work,  though  they  of  course  can  only 
give  their  advice  incidentally,  as  actual  maternity  cases  do  not  generally 
form  part  of  their  routine  work.     It  is  hoped  that  such  visitors  may  in 
time  be  attached  to  the  out-patient  department  of  children's  and  general 
hospitals.      Another  class   of   visitors  who   have  many  opportunities  of 
giving  advice  and  considerable  power  in  enforcing  it  are  the  ladies  on  the 
boarding-out   within   and   without   union   committees.      District  visitors 
attached  to  all  Churches  and  Chapels,  superintendents  of  mothers  meetings 
should  all  be  asked  to  add  their  testimony  in  favour  of  proper  feeding 
should  be  supplied  with  requisite  literature  for  distribution. 

Educational   Liteuature. 

We  must  also  consider  the  best  form  in  which  this  literature  should 
appear.     Many   leaflets   are   in   existence  in  different  parts  of  England 
which  are  distributed  amongst  the  poor  relating  to  infant  feeding;   many 
bearing  the  impress  of  much  thought  and  real  knowledge,  but  the  weak- 
ness of   most    of  them   seems    to  lie   in  their    elaborate    wording    and 
complicated  construction,  which  defeat  the  end  in  view  by  bewildering 
the  poor  and  often  illiterate  mothers. 

Legislation. 
The   important   points   with    regard   to   direct   legislation    are    those 
relating  to  notification.     At  present  the  law,  which  allows  notification  to 
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?  legal  if  given  in  the  course  of  six  weeks,  allows  many  children  to  die 
ithin  that  time  for  want  of  skilled  advice. 

A  few  Councils  have  authorised  the  payment  of  one  shilling  to  be 
lade  on  the  notification  of  a  birth  within  forty-eight  hours,  and  if 
ampulsory  notification  in  that  time,  or  even  within  a  week,  could  be 
nforced  and  possibly  rewarded,  many  lives  might  be  saved. 

Compulsory  notification  of  still-birth  would  also,  one  cannot  but  think, 
lave  an  influence  on  the  birth-rate.  We  should  hear  less  and  less  of 
•o-called  still-births  if  it  were  to  the  advantage  of  those  concerned  to 
lotify  the  birth  of  living,  healthy  babies.  It  is  also  much  to  be  desired 
that  amendment  should  be  made  with  regard  to  the  Infant  Life  Protection 
Act,  and  that  the  period  during  which  a  woman  may  not  go  out  to  work 
before  or  after  confinement  may  be  very  considerably  lengthened. 

Nothing  has  been  said  of  the  rewards  offered  by  philanthropic  people 
for  healthy  babies,  reared  on  proper  food,  on  the  completion  of  their  first 
vear,  or  of  the  number  of  societies  which  exist  for  studying  the  conditions 
md  the  improvement  of  conditions  of  child-life.  We  must  welcome 
leartily  all  these  efforts  as  steps  in  the  right  direction,  but  there  is  at  the 
iame  time  great  need  for  co-operation  between  municipal  authorities, 
ocieties,  voluntary  workers  ;  in  fact,  amongst  all  existing  agencies  who 
lesire  to  encourage  mothers  to  rear  healthy  citizens,  with  sound  minds 
md  sound  bodies,  instead  of  taking  a  pride  in  burying  their  babies  at  an 
iarlv  age. 
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SOME    ASPECTS    OP    THE    MID^W^IVES 

ACT    OF    1902, 

By     MISS     EVA     H.      JONJBDS. 

(associate.) 


ABSTRACT. 

THE  Mid  wives  Act  of  1902  has  been  the  subject  of  much  criticism; 
but  the  public  as  a  whole  have  hardly  realised  either  its  usefulness 
or  the  immense  possibilities  it  opens  up  to  a  well-organised  local  authority. 

The  poorer  working  classes  of  this  country  are  rarely  in  a  position  to 
aflFord  skilled  medical  attendance  at  child-birth,  this  being  especially  the 
case  in  the  slums  of  our  large  cities,  where  so  many  of  the  inhabitants 
live  habitually  near  the  poverty  line,  and  on  the  slightest  accident  fall 
below  it. 

A  large  i)roportion  of  wage  earners  are  unskilled  labourers,  their 
weekly  income  averaging  about  18s.  When  one  remembers  that  in  the 
winter  this  wage  is  subject  to  reductions,  and  that  many  families  last 
season  were  subsisting  on  8s.  per  week,  it  is  not  difficult  to  realise  that  the 
wives  of  such  workers  are  unable  to  pay  heavy  fees  for  attendance  at 
tlie  time  of  confinement. 

But  recently  in  one  of  the  poorest  districts  of  Bradford,  a  woman  was 
confined  of  twins,  the  husband,  a  hard  working  man,  bearing  an  excellent 
character  was  out  of  work.  On  entering  the  home,  I  found  the  mother  in 
a  very  exhausted  condition,  being  on  icater  gruel,  and  that  not  of  a  proper 
consistency.  Such  a  circumstance  is  of  no  uncommon  occurrence,  yet  the 
lives  of  poor  women  are  as  equally  precious  to  their  husbands  and  children 
as  those  of  their  wealthier  sisters,  and  the  Midwives  Act  of  1902  will 
prove  an  immense  boon  to  them,  ensuring  skilled  attendance  in  child-birth. 

This  Act  prohibits  any  woman  not  certified  under  it  from  using  the 
title  of  midwife,  and  arranges  until  April,  1905,  for  the  certification  of 
women  already  in  j)ractice. 

After  April,  1910,  however,  no  woman  may  practise  without  the  certi- 
ficate of  the  Central  Midwives  Board. 

The  Central  Midwives  Board  has  been  formed  to  arrange  examina- 
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s,  and  make  regulations  for  the  guidance  of  midwives  and  the  local 
lority.  And  it  becomes  the  duty  of  the  local  authority  to  enforce 
e  rules,  reporting  any  infringement  of  the  same  to  the  Central  Mid- 
es  Board. 

Many  of  the  existing  certified  midwives  are  extremely  ignorant,  many 
\g  unable  even  to  write.  The  local  authority  is,  however,  now  author* 
to  supervise  such  women,  and  a  superintendent  is  usually  appointed 
nspect  the  midwives  in  each  district.  That  this  superintendence  was. 
ently  I'equired  is  proved  by  the  conditions  revealed. 
The  ignorance  of  the  present  midwives  is  a  problem  that  all  loca) 
horities  require  to  face.  Some  remedy  is  necessary ;  and  besides 
ointing  a  superintendent  to  inspect  and  instruct  them,  it  appears 
essary  that  lectures  by  medical  men  should  be  given  to  them  on  general 
jene  and  infant  feeding. 

The  problem  of  infant  mortality  is  ever  before  us,  and  doubtless  a  staff 
)roperIy  trained  midwives  might  do  much  towards  spreading  knowledge 
liealth  subjects. 

In  Bradford  alone  there  are  101  midwives,  71  being  certified;  these 
aen  come  daily  into  touch  with  the  poorer  classes  of  the  city,  and  were 
i  to  receive  a  course  of  lectures  on  the  above  subjects,  the  prevailing 
1  rate  of  deaths  among  infants  might  be  much  more  successfully 
bated. 

District  visitors  and  those  societies  taking  an  interest  in  the  poor  might 
lin  a  list  of  qualified  midwives  from  the  superintendent,  and  advise 
;e  they  visit  as  to  the  women  they  employ  at  their  confinement. 
In  Bradford  I  recently  adopted  the  plan  of  writing  an  article  on  infant 
tality  in  the  monthly  magazine  of  the  ^'City  Guild  of  Help,"  supplying 
:  society  with  a  list  of  satisfactory  women,  for  it  is  only  by  co-operation 
natters  affecting  the  public  health  that  true  progress  will  ever  bo 
lined. 
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THE    CONDITIONS    OF    HEALTH    IN 

COUNTRY  DISTRICTS. 

By     M:I88     M:ABEIj     SHICKILiE. 

(member.) 


ABSTRACT. 

IT  is  doubtful  if  it  is  to  the  nation's  interest  to  teach  hygienic  truths 
and  the  essential  laws  of  health  to  children  living  in  country  districts, 
unless  the  home  surroundings  are  such  that  they  can  realise  these  truths. 
Will  it  not  rather  tend  to  increase  the  influx  of  the  rural  population  into 
the  towns,  to  live  in  the  improved  workman's  dwellings  which  are  being 
built  in  so  many  urban  districts  ? 

Conditions  essential  to  the  laws  of  health  are  fresh  air,  good  water, 
properly   constructed   houses,   sufficient   floor   space,  good   food,  suitable 
clothing,  habits  of  cleanliness.     There  is  a  plentiful  supply  of  fresh  air 
outdoors,  but  inside  the  cottages  the  supply  is  very  limited,  arrangements 
for  ventilation  being  often  nil.      Before  compulsory  education  villager^ 
were  content  to  have  only  rafters  in  place  of  ceilings  in  the  cottages,  tht-* 
walls  were  often  not  even  plastered,  thus  allowing  ventilation  througl* 
A'alls  and  thatch,  and  the  cottage  door  was  always  open.     Now  the  ceilinf^ 
are  plastered,  the  walls  plastered  and  papered,  rendering  them  imperious* 
and  frequently  the  cottage  door  is  closed.     This  loss  of  ventilation  has  not" 
been  remedied.    The  window^s  do  not  open,  and  through  ventilation  is  oftei.* 
impossible. 

Water  is  a  prime  necessity  of  life  ;  an  abundant  supply  is  an  absolute 
necessity  for  the  preservation  of  health.     In  many  rural  districts  a  saf^ 
and  adequate  supply  of  water  is  the  most  pressing  need,  much  of  tt^ 
prosperity  of  the  district  depending  largely  on  the  health  of  the  anirnab 
and  the  sale  of  milk.     How  often  the  rural  district  council  decline  to 
realise  this  until  there  is  an  outbreak  of  disease.     With  little  expense  » 
plentiful  supply  of   surface  water   could   be  arranged   for,  even  if  tbe 
drinking  water  had  to  be  obtained  from  a  distance,  thus  enabling  tlie 
cottager  to  obtain  greater  cleanliness  in  the  home  and  person.  Ii 
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PHE  WORK  OF  WOMEN  AS   SANITARY 
INSPECTORS   &   HEALTH   VISITORS. 

By    MISS     K.     Xj.     LONGh. 

(Associate.) 


ABSTRACT. 

rO  the  city  of  Nottingliam  belongs  the  distinction  of  being  the  first 
local  authority  to  appoint  a  woman  inspector  of  workshops :  that 
.ppointment  was  made  in  May,  1892.  Kensington  was  the  pioneer  in 
.london,  appointing  two  women  as  inspectors  of  workshops  in  October, 
892 ;  while  to  Islington  falls  the  honour  of  appointing  the  first  woman 
nth  the  status  of  sanitary  inspector  in  April,  1895. 

Until  1899  the  certificate  of  The  Sanitary  Institute  was  the  requisite 
uarantee  of  competency.  In  that  year  the  Sanitary  Inspectors  Examina- 
ion  Board  was  founded  by  the  Sanitary  Institute  in  conjunction  with 
ther  bodies,  and  candidates  for  posts  in  London  must  now  hold  the  cer- 
ficate  of  that  Board.  Some  London  boroughs  and  provincial  towns  give 
icilities  for  gaining  practical  experience  to  those  who  have  obtained  the 
scessary  certificate  by  employing  them  either  as  voluntary  workers  or  as 
^id  probationers  under  the  official  women  inspectors.  Leeds,  for  example, 
ives  an  excellent  training  lasting  six  months,  during  which  time  the  pro- 
^tioners  are  given  an  insight  into  every  branch  of  the  work  undertaken 

r  women. 

The  various  duties  laid  upon  women  inspectors  are  as  follows :  — 

I. — The  inspection  of  laundries  and  workshops  where  women  and  girls 

i^  employed.     The  duties  of  the  sanitary  inspector  in  this  connection  are 

^11  defined.     She  is  responsible  for     (a)  the  cleanliness  and  adequate 

Mutilation  (not  temperature)  of  the  workrooms;     (6)  the  number  who 

^ay  be  employed  in  each  room  ;     (c)  the  drainage  of  the  floors  of  wash- 

ouses  in  workshop  laundries ;     (d)  the  provision  of  suitable,  sufficient, 

^nd  where   both  sexes   are  employed,  separate  sanitary  accommodation. 

defects  in  drainage  involving  structural  work  are  usually  reported  to  the 

Medical  Officer  of  Health  who  hands  them  over  to  the  male  inspector  for 

he  district. 
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It  is  much  to  be  regretted  that  the  small  laundries  in  which  onh' 
miinbers  of  the  family  and  not  more  than  two  outside  hands  are  employed 
should  not  come  within  the  scope  of  the  Factory  Act.  Large  quantities 
of  work  are  done  in  these  small  laundries,  but  by  sending  the  heavj* 
articles,  such  as  sheets  and  tablecloths,  to  a  steam  laundry,  where  tliey 
are  done  at  trade  rates,  and  by  working  long  hours,  the  laundress  obviates 
the  necessity  of  employing  more  than  two  women  and  thus  escapes  the 
restrictions  of  the  law. 

II. — An  equally,  if  not  more  important  branch  of  a  woman  inspector's 
work  is  that  of  visiting  the  homes  of  outworkers,  a  term  applied  to  those 
who  do  certain  classes  of  work  in  their  own  homes  instead  of  on  the 
premises  of  their  employers.  When  we  consider  that  a  very  great  pro- 
portion of  the  wearing  apparel  offered  for  sale  is  made  in  the  homes  of  the 
poor,  frequently  under  dirty  and  insanitary  conditions,  the  necessity  for 
inspection  must  be  recognised. 

III. — The  inspection  of  houses  let  in  lodgings  and  of  tenement  houses 
in  some  few  boroughs  falls  to  the  lot  of  the  woman  sanitary  inspector.  She 
is  required  to  see  that  the  necessary  cleansing  is  carried  out  at  stated 
times;  in  case  of  infectious  disease  that  proper  precautions  are  taken; 
that  there  is  no  overcrowding ;  and  that  the  premises  are  kept  iu  a 
thoroughly  sanitary  condition. 

IV. — The  carrying  out  of  duties  connected  with  the  cases  of  uotiBable 
infectious  diseases  is  in  some  districts  the  work  of  the  woman  insj^ector; 
as  also  the  visiting  of  schools  where  have  occurred  cases  of  measles  and 
other  non-notifiable  childish  complaints,  in  order  that  precautions  may  he 
taken  to  prevent  their  spreading;  visiting  the  homes  of  the  scholars  and 
urging  the  mother  to  keep  the  children  isolated.  In  cases  of  measles 
where  no  doctor  is  in  attendance  a  word  of  advice  as  to  the  necessity  for 
keeping  the  child  warm  sometimes  prevents  the  unhappily  too  frequent 
consequence  of  bronchitis  and  pneumonia. 

V. — In  many  boroughs  a  system  of  voluntary  notification  of  consiun|)- 
tion  obtains.  The  ignorant  belief  in  the  non-infectious  character  of  this 
disease  is  so  deeply  rooted  among  the  poor  that  great  tact  is  needed  iu 
visiting  these  cases.  The  necessity  for  sunlight  and  fresh  air  must  be 
urged ;  advice  given  as  to  the  advisability  of  the  moist  cleansing  of  rooms; 
and,  most  im^wrtant  of  all,  the  infectious  nature  of  the  sputum  must  be 
pointed  out,  and  the  prjper  method  of  its  disposal  taught.  Disinfection 
after  the  removal  to  hospital  or  death  of  the  patient  is  always  urged,  but 
it  is  most  difficult  to  persuade  the  poor  that  it  is  necessarj'. 
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VL — The  inspection  of  hotel  and  restaui'ant  kitchens  also  finds  a  place 
among  the  duties  of  women  sanitary  inspectors  in  certain  districts,  as  also 
that  of  public  lavatories  for  women. 

In  some  provincial  towns  the  inspection  of  shops  under  the  Shop 
Hours  Acts,  1892-95,  and  the  Seats  for  Shop  Assistants  Act,  1899,  forms 
part  of  the  woman  inspector's  work.  In  London  it  is  carried  out  bv 
officers  of  the  London  County  Council. 

VII. — In  most  boroughs  all  deaths  from  diarrhoea  of  infants  under  one 
year  are  investigated  by  the  woman  inspector.  It  is  a  most  delicate 
matter  to  point  out  to  the  bereaved  mother  that  in  all  probability  the 
unwise  method  of  feeding  the  child  brought  about  its  death,  but  it  has 
to  be  done  for  the  sake  of  those  who  may  follow,  and  in  many  instances 
has  been  the  means  of  insuring  the  proper  feeding  of  the  next  baby. 

The  visiting  of  infants  after  the  notification  of  birth  is  not  recognised 
by  the  Local  Government  Board  as  the  work  of  a  sanitary  inspector. 
Should  such  work  be  deputed  to  her,  the  salary  for  the  proportion  of  time 
spent  on  it  must  be  wholly  paid  by  the  local  authority.  In  some  of  the 
London  boroughs,  and  in  many  provincial  towns,  health  visitors  are 
appointed  to  carry  out  this  most  necessary  work.  The  rate  of  infantile 
mortality  is  so  appallingly  high  that  any  effort  to  check  such  needless 
waste  of  life  must  be  looked  upon  as  work  of  the  highest  importance. 
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SOME  ASPECTS  OF    HEALTH  IN  THE 
FACTORY    AND    ^VSTORKSHOP. 

By    MISS    EDITH    L.     MAYNARI3. 

Secretary^  Industrial  Law  Committee ;  formerly  Sanitary  Innpector^  Shtfdd. 

(associate). 


THE  subject  of  health  in  the  factory  and  workshop  is  a  wide  one,  and 
within  the  limited  time  at  our  disposal  it  is  impossible  to  deal  with 
it  from  every  aspect. 

Broadly  speaking,  in  dealing  with  unsanitaiy  conditions  in  factories  and 
workshops,  we  deal  either  with  general  unhygienic  surroundings,  such  as 
want  of  cleanliness,  overcrowding,  and  defective  ventilation ;  or  else  with 
specific  unhealthy  industries  with  their  specific  attendant  evils. 

I  shall  only  attempt  to  touch  on  one  or  two  points  under  each  heading. 

One  of  the  most  difficult  sanitarv  conditions  to  ensure  in  a  factorvor 
workshop  is  that  of  good  ventilation.  It  is  easy  to  dismiss  the  subject 
with  the  statement  that  the  workers  do  not  like  fresh  air  and  will  not  have 
the  windows  open.  Speaking  from  experience,  I  do  not  believe  that  the 
workers  are  nearly  so  antagonistic  to  fresh  air  as  they  used  to  be,  or  as 
they  are  supposed  to  be.  The  knowledge  respecting  the  beneficial  effect 
of  fresh  air  and  the  evil  effect  of  foul  air  has  been  of  late  and  gradual 
growth  even  among  the  more  educated  classes,  but  the  workers  are  now 
beginning  to  take  their  part  in  the  general  demand  for  more  hygienic 
surroundings.  What  they  object  to,  and  what  most  people  object  to,  is 
cold  and  draught.  Even  those  of  us  who  know  what  it  is  to  be  well  clothed 
and  well  fed  would  distinctly  object  if  we  were  expected  to  sit  at  some 
sedentary  occupation  during  the  cold  weather  with  tlie  window  oi)en  close 
by  us.  We  know  well  enough  that  the  longer  we  sit  at  work  the  colder 
we  are  apt  to  become  and  the  closer  we  draw  up  to  the  fire. 

We  need  to  bear  in  mind  that  the  average  factory  or  workshop  worker 
is,  in  the  first  place,  badly  clothed.  The  factory  girl,  like  girls  in  all 
stations  of  life,  pays  more  attention  to  her  dress  from  the  point  of  view  of 
ornament  than  from  that  of  utility,  and  her  underclothing  is  most  scanty 
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nd  grievously  inadequate  for  cold  weather.  The  fact  of  being  poorly  fed 
arther  lowers  her  vitality  and  power  of  resistance  to  cold,  so  that  she 
eels  the  open  window  much  more  keenly  than  would  those  who  were  well 
lothed  and  well  fed.  The  open  window  as  the  only  means  of  ventilation 
5,  therefore,  impracticable,  and  recourse  must  be  had  to  some  other  means. 
n  large  factories  mechanical  means  can  be  employed,  but  this  is  impossible 
or  small  workrooms,  where  the  difficulty  is  greatest.  A  mica  flap  valve 
nserted  in  the  chimney-flue  to  act  as  an  outlet,  and  either  a  Sherringham 
'alve  in  the  wall  or  a  piece  of  perforated  zinc  in  place  of  one  of  the 
^rindow-panes,  to  act  as  an  inlet,  will  generally  be  found  to  greatly 
mprove  the  air  of  a  workroom.  But  the  provision  of  these  will  not  obviate 
he  necessity  of  throwing  the  windows  open  wide  in  the  dinner  hour, 
ilthough  there  are  many  workrooms  where  this  is  never  done,  either  from 
brgetf ulness  or  from  the  fact  that  meals  are  taken  in  the  same  room  as 
;hat  in  which  work  is  carried  on. 

Unfortunately  underground  workrooms  are,  particularly  in  some  dis- 
ricts  in  London,  on  the  increase.  I  think  one  may  say  at  once  that  an 
mderground  workroom  can  never  be  a  really  healthy  one.  The  absence 
»f  sunlight  is,  in  itself,  inimical  to  health,  and  further,  the  use  of  gaslight 
'itiates  the  atmosphere  to  a  most  serious  extent,  and  even  if  electric  light 
s  nsed,  its  constant  use  cannot  but  be  injurious  to  the  eyesight.  It  is  also 
aost  difficult,  well-nigh  impossible,  to  ventilate  an  underground  workroom 
idequately,  certainly  impossible  without  considerable  expenditure.  In 
klr.  Tennant's  Factory  and  Workshop  Bill,  now  before  the  House,  there  is 
I  section  which  stipulates,  that  no  underground  room  shall  be  used  as  a 
vorkroom,  unless  it  is  certified  bv  the  District  Council  to  be  suitable  for 
:he  purpose.     It  is  to  be  hoped  that  this  may  become  law. 

One  very  common  means  whereby  the  air  of  workshops  is  contaminated 
is  by  the  use  of  unventilated  gas  iron-heaters,  particularly  in  tailors'  work- 
shops. I  have  inspected  very  many  such  workshops  in  which  the  air  was 
indescribably  offensive  from  the  use  of  unventilated  gas  iron-heaters.  It 
is  strange  in  how  few  instances  the  occupier  provides  these  heaters  with  a 
hood  and  flue  to  carry  off  the  fumes,  until  instructed  to  do  so  by  an 
inspector.  VV^e  are  all  aware  how  phthisis  is  spread  in  dirty  ill-ventilated 
workrooms ;  in  addition  to  the  spread  of  this  specific  infectious  disease  in 
such  places,  there  are  other  serious  evils  which  have  to  be  considered.  Not 
the  least  of  these  is  loss  of  appetite.  All  those  who  are  in  touch  with 
working  girls  know  how  foolishly  they  feed.  They  choose  such  articles 
of  diet  for  their  dinner  as  cheese  and  pickles,  or  jam  tarts  and  strong  tea. 
This  is  largely  because  they  lose  their  appetites  with  working  for  long 
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hours  in  a  vitiated  atmosphere,  and  they  need  to  tempt  it  with  strongly 
flavoured  food,  frequently  indigestible  and  wanting  in  sufficient  nourish- 
ment. 

It  is  difficult  to  consider  the  question  of  ventilation  without  consider- 
ing also  the  heating  of  workrooms.  Very  many  are  the  instances  with 
which  inspectoi's  are  constantly  becoming  acquainted  of  workrooms  which 
are  provided  with  no  means  of  heating  other  than  the  gas  jets.  It  is 
obvious  that  at  the  beginning  of  the  day  such  rooms  are  bitterly  cold,  and 
by  the  middle  of  the  day  the  atmosphere  is  contaminated  to  a  most  serious 
extent.  There  is  at  present  no  legal  standard  of  purity  for  the  air  of 
workrooms,  yet  the  law  stipulates  that  although  the  temperature  of  a  room 
must  be  reasonable,  the  means  of  heating  shall  not  interfere  with  the 
purity  of  the  atmosphere ;  the  use  of  naked  gas  jets  for  such  a  purpose  is 
therefore  illegal. 

In  addition  to  the  trades  certified  as  dangerous,  there  are  many  others 
still   uncertified,   which    have    been   reported   upon   by   the    Dangerous 
Trades    Committee,    and    which    hold    admitted    and    sometimes    con- 
siderable  elements  of  danger.     And,   again,  there   are  trades  in  which 
the   danger,  though  not   officially  established,  has   been   the   subject  of 
inquiry.     There   has  been,   for  example,  a   Home   Office   inquiry  into 
the    tobacco    trade,   without^    however,   especial    reference    to    married 
women,  and  there  are  many  who  consider  that  tlie  mother  is  the  person 
most   susceptible  to   tobacco  poisoning.     Dr.   Ballantyne,  of  Edinburgh, 
in  his  work  on,  "  Ante-Natal  Pathologj',"  speaks  so  strongly  of  the  danger 
of  the   employment   of   the    pregnant   woman    in    tobacco   works,   that 
his  words  cannot  be  ignored.     He  says,  "  There  is  no  shadow  of  doubt 
that  there  is  a  very  large  infantile  mortality  in  post-natal  life  among  the 
offspring  of  women  workers  in  tobacco,"  but  that  there  is  a  difference 
of  opinion  regarding  the  effect  of  tobacco  poisoning  upon  ante-natal  life. 
Some  are,  however,   convinced   that  abortion   is  very  frequent   among 
women  workers  in  tobacco,  and  enquiries  among  the  women  workers  of 
Nancy,  in  France,  seem  to  bear  this  out. 

I  have  made  special  reference  to  this  trade,  as  it  is  possible  that  some 
of  those  present  may  have  had  experience  of  its  effect  upon  women  workers, 
and,  in  any  case,  further  investigation  into  the  rate  of  infantile  mortality  and 
of  abortions  among  the  workers  in  tobacco  factories  could  not  fail  to  be  of 
great  value,  and  I  trust  that  the  making  of  such  investigation  may  not  be 
postponed. 


PHYSICAL    DEVELOPMENT. 

By    3^1I8S    FERNANIDA    IDAHL. 


TO  the  women  of  the  present  day  who  take  a  prominent  part  in  the 
struggle  for  existence,  and  particularly  to  those  who  enter  the 
different  professions  in  order  to  support  themselves,  the  question  of 
physique^  the  development  of  the  body  and  its  maintenance  in  good  con- 
dition, are  matters  of  great  importance. 

In  consequence  of  the  mental  strain  and  continuous  hurry  in  which  we 
live,  little  or  no  time  is  devoted  to  keeping  the  body  in  fair  working  order. 
To  insure  physical  well-being  we  must  (1)  realise  the  meaning  of  P/umque; 
(2)  understand  the  importance  of  Development;  and  (3)  be  conversant  with 
the  existing  facilities  for  Physical  Training. 

1.  By  physique  we  mean  that  physical  structure  of  which  each  com- 
ponent part  should  possess  sufficient  vital  energy  to  perform  its  function 
well  and  easily.  Every  organ  should  do  its  work  thoroughly  and  regularly, 
every  muscle  be  of  proper  strength,  and  the  brain  and  nerves  equal  to 
their  fair  share  of  work.  This  is  only  possible  when  the  different  i)arts 
of  the  body  are  developed  in  the  correct  ratio  relatively  to  one  another, 
and  when  the  periods  of  exertion  are  counterbalanced  by  proportionate 
intervals  of  rest. 

This  result  can  only  be  attained  in  tlie  case  of  a  child  which  has  a  ffocxl 
chance  from  the  beginning,  i.e.,  is  born  of  healthy  parents  and  not  handi- 
capped by  some  defect  inherited  from  either  of  them.  Then,  to  keep  up 
the  standard  of  physique,  the  child  must  be  well  nourished  and  cared  for, 
so  that  its  body  can  grow  and  its  brain  develop  under  favourable  circum- 
stances. When  it  reaches  the  age  of  eight  or  nine  years,  a  judicious 
amount  of  exercise,  both  out  of  doors  and  in,  should  be  arranged,  so  that 
the  muscles  are  educated  at  the  same  pace  as  the  brain. 

In  youth  plenty  of  exercise  and  sports  are  needed  to  counteract  the 
evil  effects  of  confinement  during  school  hours,  and  in  later  life  many 
women  would  find  themselves  far  stronger  and  healthier  if  they  still 
continued  to  take  a  certain  amount  of  exercise  such  as  that  supplied  in 
the  gymnasium,  or  in  riding,  games,  swimming,  etc. 

If  physiology  and  anatomy  were  more  frequently  taught,  girls  would 
know  better  what  a  healthy  well -grown  body  looks  like,  and  would  under- 
stand how  well-being  and  happiness  are  endangered  by  disregard  or  tam- 
pering with  Nature's  laws.     Their  idea  of  beauty  of  figure  would  also 
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change,  so  that  instead  of  admiring  and  imitating  the  figures  represented 
by  the  modem  fashion-plate,  they  would  revert  to  the  idea  of  beautj'  held 
by  the  ancient  Greeks. 

The  first  steps  towards  physical  development  of  the  poorer  classes  must 
be  taken  in  the  direction  of  improved  air,  food,  and  clothing,  and  then 
only  after  this  is  there  any  chance  of  making  the  body  strong  with  the 
aid  of  a  system  of  well-tried  physical  culture. 

2.  We  will  now  endeavour  to  arrive  at  a  closer  appreciation  of  the 
meaning  of  development^  which  is  synonymous  with  growth  such  as  that 
of  a  plant  or  flower. 

In  plants  we  find  cells  and  fibres  similar  to  those  in  the  human  body, 
aud  these  are  influenced  by  the  same  physical  conditions.  If  a  plant  is 
shut  up  in  a  dark,  ill-ventilated  room,  and  deprived  of  its  proper  nourish- 
ment, its  condition  would  be  the  same  as  that  of  a  human  body  siniilarly 
treated.  Sufficient  oxygen,  sufficient  light  and  food,  are  necessary  to 
produce  growth  and  life,  and  exercise  and  movement  in  addition  are 
required  for  the  development  of  muscle-fibre.  Let  me  take,  for  example, 
a  limb  bandaged  up,  and  kept  perfectly  quiet  for  three  weeks  or  a  month. 
Look  at  the  result!  Wasted,  limp  muscles,  without  tone  and  vigour, 
unable  to  perform  their  work.  Compare  them  to  the  muscles  in  a 
labourer's  arm.  Look  at  these  standing  out  in  great  bulk  and  strength 
and  you  will  see  what  work  and  exercise  can  do  to  make  muscle-fibre 
attain  perfection ! 

Now,  how  can  we  (I  am  talking  of  women  of  the  upper  classes),  with 
our  limited  time,  give  the  body  a  chance  of  developing  or  growing  in 
strength.  Many  of  us  have  not  the  leisure  for  cricket,  hockey,  or  tennis, 
nor  can  we  afford  riding  on  horseback,  which  are  ways  of  combining 
healthy  exercise  with  fresh  au',  we  must  therefore  look  to  the  gymnasium, 
which,  although  I  regret  to  say  it  must  be  covered  in,  gives  a  good 
all-round  education  to  our  body  if  we  are  careful  to  choose  the  right  kind 
of  system  of  training. 

The  gymnastic  lesson  to  be  of  any  good,  should  be  taken  every  day  for 
about  three-quarters  of  an  hour  to  one  hour,  and  the  system  which  I  recom- 
mend is  the  Swedish,  which  is  admirably  thought  out  and  tested  by  its 
founder,  P.  H.  Ling. 

His  idea  is  to  educate  the  body  so  harmoniously  that  one  part  of  it  is 
not  developed  more  than  another.  One  very  important  part  of  his  system 
is  the  graduated  tables  by  which  the  pupil  quite  unconsciously  goes  on  from 
very  simple  exercises  to  more  and  more  difficult  ones.  This  is  a  feature  of 
the  Swedish  system  as  yet  very  imperfectly  known  or  understood  in  tWs 
country,  and  one  which  makes  the  system  quite  distinct  from  and  superior 
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to  any  other.  The  student  has  to  learn  to  make  these  graduated  tables 
and  to  practise  them  during  her  college  life,  so  as  to  be  quite  conversant 
with  the  method  and  able  to  cany  it  out  later  on.  The  pupil  practises 
one  table  for  a  week,  and  then  the  exercises  are  made  a  little  stronger  for 
practice  during  the  next  week,  and  so  on  until  she  has  acquired  strength 
and  agility.  This  result  can  only  be  attained  when  the  pupil  begins  her 
training  with  the  under-lying  easy  movements.  On  account  of  this 
careful  graduation  of  exercises  peoi)le  of  every  age  can  with  perfect  safety 
avail  themselves  of  the  Swedish  system  of  gymnastics. 

You  may  be  interested  to  hear  how  the  gymnasiums  are  conducted  in 
the  country  where  this  system  originated.  The  hall  used  is  large  and 
airy,  perfectly  ventilated,  and  spotlessly  clean,  the  floor  being  wiped  over 
wth  a  damp  cloth  between  every  lesson  and  the  next.  The  children,  who 
are  dressed  in  suitable  clothes,  are  taught  by  well-trained  teachers 
for  three-quarters  of  an  hour  to  one  hour  every  day.  This  lesson  is 
compulsory,  and  time  made  for  it  although  the  education  given  is  on  a 
very  high  level.  In  some  of  the  large  gymnasiums  shower-baths  are 
provided  all  round  the  hall,  which  the  pupils  can  use  after  the  lesson. 

Let  us  now  consider  the  difficulties  which  beset  this  kind  of  physical 
rlevelopment  in  England,  and  let  us  look  at  the  conditions  which  prevail  in 
the  higher  class  of  schools,  those  of  which  I  have  most  experience :  The 
available  rooms  are  often  unsuitable,  being  used  for  many  purposes,  badly 
ventilated  and  dusty.  Xo  time  is  allowed  for  sweeping  the  room  before 
the  lesson,  or  what  is  almost  worse,  a  hurried  attempt  is  made  just  before 
the  class  begins,  so  that  the  children  take  their  places  in  a  cloud  of  dust. 
Half  an  hour  to  an  hour  a  week  is  considered  ample  time  in  which  to 
develop  and  strengthen  the  physi(]ue  of  the  school-girl.  If  one  tries  to 
urge  the  necessity  of  daily  exercise  the  same  answer  is  always  given,  "  it  is 
too  much  exercise,*'  or,  "  we  could  not  possibly  get  it  in  with  all  the  other 
sjubjects  to  be  taught";  and  one  may  well  ask  how  is  it  that  in  other 
countries  where  education  is  far  better  than  in  England  time  can  always 
be  found  for  developing  the  body  as  well  as  the  brain. 

Another  hindrance  to  the  teachinix  of  svmnastics  is  the  unsuitable 
clothes  worn  by  the  children  and  girls.  A  few  years  ago  it  was  quite 
usual  for  pupils  to  come  to  their  lesson  with  high-heeled  shoes  and  wearing 
stays,  and  although  one  is  glad  to  have  been  able  to  take  a  stand  against 
thi8,  yet  the  custom  has  not  altogether  disappeared.  Girls  and  •  omen 
still  display  a  considerable  amount  of  astonishment  at  being  told  that  they 
cannot  come  to  the  gymnasium  without  a  suitable  costume. 

The  habit  of  practising  in  the  gymnasium  having  been  allowed  to  drop 
it  18  seldom  that  a  girl  takes  it  up  again  when  her  school  days  are  over,  it 
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has  been  left  behind  with  the  doings  of  childhood,  and  I  can  say  for  cer- 
tain that  not  10  per  cent,  of  girls  care  to  think  about  keeping  up  the 
strength  of  the  body. 

Lately  I  have  been  glad  to  notice  a  tendency  on  the  part  of  older  girls 
and  even  married  women  to  join  classes  for  physical  training.  In  this 
connection  I  should  like  to  give  a  word  of  warning.  Women  who  have 
not  had  any  previous  training  should  be  very  careful  not  to  over-do  them- 
selves at  the  beginning.  They  can  safely  entrust  themselves  to  the 
graduated  course  of  the  Swedish  system ;  but  suddenly  to  undertake  the 
violent  exercise  supplied  by  some  systems  is  dangerous. 

At  the  beginning  of  this  paper  I  mentioned  that  exertion  both  physical 
and  mental  must  be  counterbalanced  by  corresponding  periods  of  rest. 
People  often  lose  sight  of  the  fact  that  rest  is  as  necessarj^  to  the  develoj)- 
ment  of  the  body  as  exercise.  Muscles  waste,  and  nervous  energy  is  given 
out  during  work,  and  it  is  only  in  the  interval  of  subsequent  rest  that  they 
are  renewed.  Through  ignorance  of  this  law  of  the  rhythm  of  work  and 
rest,  and  often  through  carelessness,  and  even  wilfulness,  those  forces  of 
the  body  which  if  properly  used  and  fortified  would  last  for  a  life  time  are 
recklessly  squandered.  Then  weeks  and  months  of  inaction  have  to  be 
given  to  pay  off  the  debt  incurred  by  the  daily  theft  of  short  intervals  of 
rest  which  nature  demands  in  which  to  restore  the  energy  given  out  by 
the  body  in  work.  To  the  professional  woman  an  hour's  rest  either  before 
lunch  or  before  dinner  would  be  of  untold  value.  We  should  hear  less  of 
over-work  and  break-down  if  this  were  universally  recognised.  By  rest,  I 
mean  a  period  of  relaxation  of  mind  and  body  in  a  room  by  yourself,  if 
dark  so  much  the  better,  and  undisturbed  by  friendly  or  business  talk. 
The  renewed  power  of  the  body  would  amply  repay  the  time  taken  from 
business,  and  would  save  that  sad  waste  of  time  and  energy  occasioned  by 
the  nervous  break-down  when  nature  asserts  herself  and  demands  her  due. 

Slowly,  very  slowly  are  the  English  people  beginning  to  realise  the 
fact  that  to  produce  a  healthy  nation  men  and  women  must  be  strong  and 
physically  sound.  A  great  out-cry  has  been  raised  about  the  physical 
deterioration  in  the  country.  It  will  only  be  by  means  of  the  combined 
efforts  of  earnest  men  and  women,  trying  to  raise  both  the  moral  and 
physical  standards  that  we  can  hope  for  improvement  in  the  future.  It 
will  be  slow  work  and  hard,  but  when  once  the  root  of  the  evil  is  recog- 
nised, remedies  will  also  be  found.  One  of  these  will  be  the  recognition 
by  women  of  the  important  part  they  play  in  the  improvement  of  the 
physique  of  the  coming  generation,  which  imposes  upon  them  the  duty  of 
keeping  their  own  bodies  in  good  health. 
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CONGRESS  AT   BRISTOL. 


CONFERENCE  ON  THE  HYGIENE  OF  SCHOOL  LIFE. 


ADDBESS 

BY 

The  Rt.   Hev.    Tlie    LOUD    BISHOP    OF    HEREFORD, 

President  of  the  Conference. 


rHE  President,  in  addressing  the  meeting,  said  that  he  had  not  pre- 
pared an  address  for  printing.  The  Conference  was  for  younger 
^"J  more  scientific  people.  He  belonged,  as  a  teacher  and  schoolmaster, 
to  tHe  pre-scientific  age :  a  survival  who  could  only  listen  to  the  younger 
students,  and  whose  reminiscences  might  be  of  some  interest.  Close  on 
forty-four  years  ago  he  began  his  work  as  the  first  headmaster  of  Clifton 
College,  began  it  without  any  training  or  instruction  in  sanitary  matters 
either  inside  school  or  out  of  it.  And  in  his  reminiscences  and  criticisms 
he  ^as  thinking  mainly  of  boarding-school  life  in  our  secondary  schools. 

Clifton  College,  at  that  time,  was  little  more  than  a  green  field,  but  he 

had  one  advantage  (mentioned  because  he  saw  the  prominent  part  women 

were  taking  in  this  Congress),  that  was  that  he  had  a  wife  with  a  natural 

geuius  for  the  management  and  care  of  boys  and  a  mother's  heart  and 

synapathy  with  them. 

A  boarding-school  should  be  made  in  all  respects  as  like  as  possible  to 
a  good  home.  The  more  attention  we  give  to  details  the  more  we  should 
keep  in  mind  the  ideal. 

He  remembered  his  excellent  and  experienced  housekeeper  coming  into 
collision  with  the  architect  of  the  school  house.  ^*Well,'*  she  said,  '*if 
you  had  only  been  a  woman  for  one  five  minutes  you  could  not  have  made 
such  mistakes." 

The  subjects  of  our  consideration  here  are  the  very  commonest  things 
of  daily  life,  air  and  light,  and  the  tests  that  determine  character  and 
self-control. 
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We  had  not  realised  in  those  early  days  at  Clifton  what  a  large 
amount  of  cubic  space  was  needful.  If  intellectual  work  is  to  be  done  it 
must  be  done  in  good  air. 

The  question  of  clothing  was  of  importance.  We  are  not  yet  certain 
that  all  the  important  questions  of  clothing  have  been  settled.  Boys  need 
to  be  protected  from  silly  and  foolish  fashions  in  the  matter  of  clothing. 

After  several  years'  interval  he  became  the  headmaster  of  Rugby,  and 
found  that  change  is  not  always  progress.     *'I  admire  athletics,  I  detest 
athleticism."     Professional  athleticism  had  been  the  cause  of  a  change; 
every  boy  thought  it  necessary  to  clothe  himself  in  flannels  cut  off  about 
the  middle  of  the  thighs.     Many  of  the  little  boys  were  absolutely  in 
danger  of  permanent  injury  to  health  owing  to  the  obligation  to  wear  the 
fashionable  garment.     The  Headmaster  made  war  on  the  custom,  and 
insisted  that  flannels  must  be  worn  to  reach  the  stockings.     He  succeeded 
in  this  conservative  reform,  although  it  is  not  always  easy  for  a  conserva- 
tive reformer  to  stop  tides  of  fashion. 

The  question  of  food  in  school  must  not  be  passed  over.  The  tuck 
shop  should  have  attention,  and  it  should  be  an  invariable  rule  that  readj 
money  be  insisted  on.  Hampers  have  to  be  I'egulated  in  the  strictest  way. 
For  growing  boys  it  is  of  the  utmost  importance  that  before  they  are 
turned  out  in  the  morning  to  work,  they  should  have  some  food. 

Tliere  is  a  necessity,  too,  for  some  choice  and  variety  in  the  meat)  for 
dinner,  and  a  moral  as  well  as  a  physical  requirement  for  suppers  to  be 
light,  with  wholesome  drinks.  Alcohol  is  always  bad.  Bread,  cheese,  and 
beer  used  to  be  supper,  and  a  thoroughly  bad  supper.  Dr.  Percival  still 
feels  thankful  that,  if  he  did  nothing  else  that  was  good  at  Rugby,  he  was 
able  to  abolish  this  sort  of  supper. 

Sleep  has  lately,  and  rightly,  been  increased  through  its  value  being 
appreciated. 

Boys  must  be  kept  employed,  must  be  busy.  The  loafer  is  the  most 
dangerous  element  of  any  young  society.  A  healthy  boy  has  a  natural 
and  wholesome  interest  in  games  and  play.  There  is,  however,  still  i" 
school  a  great  deal  of  dull  and  uninteresting  work,  and  the  first  thing  * 
teacher  has  to  stri>  e  for  is  to  make  both  work  and  life  interesting. 


749 


INSTEUCTION    IN    HYGIENE     IN 
TRAINING    COLLEGES. 

By     MI8B     ATjICE      RAVENHILT^. 

(fellow.) 


ABSTRACT. 

TITH  the  desire  to  promote  a  fruitful  discussion  upon  instruction  in 
f  hygiene  in  Training  Colleges,  it  seemed  to  me  most  important,  in 
first  place,  to  present  so  far  as  possible  an  accurate  statement  of  the 
jtinp  position  assigned  to  the  subject  in  these  institutions,  as,  without 
h  information,  suggestions  might  be  advanced  which  have  been  already 
ted  and  found  unfeasible,  or  schemes  might  be  advocated  for  the 
ilisation  of  which  no  facilities  exist.  To  this  end  I  addressed  a  series  of 
88tions  or,  more  accurately,  of  statements,  to  the  principals  of  sixty-five 
aining  Colleges  for  teachers  in  elementary  schools,  and  to  fifteen 
liversity  professors  or  heads  of  colleges  concerned  with  courses  of 
ining  for  teachers  in  secondary  schools,  purposely  framed  in  very 
(leral  terms,  dealing  with  somewhat  contentious  points,  in  order  to  elicit 
nk  opinions  and  free  criticisms;  an  end  most  satisfactorily  attained, 
urteous,  valuable,  and  in  many  cases  very  full,  replies  reached  me  from 
rty-three  of  the  former  and  eight  of  the  latter  class  of  college ;  for 
icli  I  desire  to  express  my  thanks,  as  well  as  my  cordial  appreciation  of 
i  time  and  trouble  expended  by  my  correspondents,  and  of  the  encouragc- 
nt  afforded  me  by  the  patience  they  exhibited  with  my  somewhat  crude 
juiries.  The  genuine  interest  shown  in  their  object  is  most  satisfactory. 
The  eight  answers  which  refer  to  courses  of  study  in  preparation  for 
liversity  Diplomas  in  Education  point  out,  with  one  exception,  that  the 
litations  of  a  period  of  professional  training  confined  to  one  year  pre- 
it  any  extended  study  of  the  subject  of  hygiene.  It  is  stated  as  only 
aible  to  give  from  four  to  twenty  theoretical  lectures,  with  occasional 
nonstrations,  on  sections  of  the  subject.  The  prevalent  feeling  seems 
be  that  none  but  science  graduates  could  attack  the  study  from  the 
logical  side,  and  that  any  general  knowledge  of  hygiene  is  unnecessary 
the  ordinary  teacher.     From  this  I  dissent,  but  am  disposed  to  agree 
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with  the  views  of  the  one  exception  above  referred  to,  whose  experience  is 
remarkably  wide,  and  who  considers  that  some  part  of  the  four  years' 
work  in  girls'  secondary  schools  might  with  advantage  include  a  coarse  in 
Domestic  Science,  designed  to  afford  a  training  in  applied  science,  which 
would  give  to  all  women  at  least  a  basis  of  practical  hygienic  knowledge 
upon  which  they  could  subsequently  build  according  to  the  life-work  they 
adopt.      The  University  of  Liverpool  Department  of   Education  offers 
courses,*  however,  admirably  designed  to  afford  teachers  an  ideal  groand- 
work  for  their  professional  studies.     It  remains  to  be  seen  to  what  extent 
they  will  be  selected  by  students. 

I  propose,  however,  to  offer  a  brief  resume  of,  and  to  deal  chiefly  with, 
the  material  collected  from  thirty-three  of  our  most  representative  I 
Training  Colleges  for  elementary  teachers,  in  which,  it  must  be  remem- 
bered, the  curriculum  is  necessarily  framed  to  enable  students  to  pass  the 
Board  of  Education  examination.  Far  too  large  a  proportion  of  the  two 
years'  course  is  at  present  spent  on  the  acquirement  of  subject-matter, 
instead  of  being  devoted  to  a  study  of  child  nature  and  of  methods  of 
teaching  adapted  to  its  varying  needs  and  phases  of  development  This 
false  proportion  in  the  expenditure  of  valuable  time  is  stated  on  the  best 
authority  to  be  inevitable,  until  students  enter  college  more  adequately 
equipped  in  general  knowledge. 

With  one  exception  all  the  Training  Colleges  reported  that  some 
attention  is  given  to  hygiene  during  this  training  period ;  but  owing  to 
the  pressure  of  other  studies  it  is  usually  ranked  as  of  secondary  import- 
ance. Nineteen  colleges  definitely  stated  that  owing  to  the  overcrowded 
state  of  the  curriculum  it  is  impossible  to  set  apart  much,  if  any,  time  for 
its  study.  Three,  however  (in  each  case  women's  colleges),  confirm,  br 
the  syllabuses  and  time-tables  they  enclose,  their  assertion  that  it  is 
feasible  to  treat  the  subject  as  of  primary  importance ;  these  also  em- 
phasising its  undoubted  value   as   a  useful  means  for  co-ordinating  other 


♦  Diploma  Course  H. — Profespor  Sherrington,  Professor  Harvey  Gibson. — Principi^ 
OF  General  Phybiolooy.  Autumn  Term,  hour  to  be  arranged.  Vital  funetioni; 
dlTision  of  labour  and  specialisation  of  structure  in  the  organism ;  nutrition,  reepiratioQ, 
and  exertion;  diet  and  activity;  temperature  and  heat- production,  e.g.^  in  man;  sensitiTity 
and  sense-organs,  e.g.^  of  the  child;  protoplasmic  movement,  locomotion — active  v^ 
passive;  adaptation  of  life  to  its  environment;  variation,  heredity,  struggle  for  eiistenoe, 
and  natural  selection ;  cycle  of  life  in  the  economy  of  nature. 

Diploma  Course  J. — School  Hygiene.  Summer  Term,  Monday  and  Wednaidiy, 
11.30 — 12.30.  The  course  deals  with:  Bodily  health;  nutrition;  food  and  dietary;  the 
care  of  the  teeth;  respiration ;  ventilation ;  body-temperature,  warming  of  rooma;  dotbing; 
the  skin;  chills  and  colds.  The  seuse-organs  and  the  nervous  system;  the  eye.  reading 
and  writing;  the  lighting  of  rooms;  the  ear;  the  voice  and  throat;  the  muscular  tjttem, 
physical  exercise;  fatigue  in  the  class-room  and  play-ground;  growth  and  its  periods. 
School-buildings  and  sanitation. 
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studies.  Three  more  affirm  that,  could  the  necessary  time  be  found, 
direct  attention  to  the  subject,  or  the  acquirement  of  mere  knowledge  of 
the  theory  of  hygiene,  is  of  far  less  moment  than  training  in  habitual 
practice,  and  must  not  be  confounded  therewith.  Thus  the  majority 
agree  that  insufficient  attention  is  paid  to  hygiene  at  present ;  but  to  give 
more  is  impossible  until  the  Board  of  Education  reduces  the  grievous 
burden  imposed  upon  these  young  students.  The  already  overcrowded 
curriculum  and  the  demands  of  the  severe  examinations  required  to  gain 
the  certificate  granted  by  the  central  authority  constitute  a  serious  tax  on 
immature  powers. 

My  second  inquiry  referred  to  the  method  by  which  such  hygiene  as 
is  included  in  these  courses  is  studied.  It  appears  that  the  subject ,  is 
usually  acquired  in  the  form  of  disconnected  fragments,  no  co-ordinating 
course  existing  to  unite  these  into  one  whole.  Some  knowledge  of  the 
kheory  of  personal  hygiene,  for  instance,  is  gained  in  the  courses  on 
*  Voice  Production  "  or  " Physical  Training";  Child  Hygiene  is  treated 
ihiefly  under  "The  Principles  and  Practice  of  Teaching,"  while  a  brief 
iourse  on  School  Sanitation  is  always  included ;  practical  applications 
)o  human  needs  being  also  often  made  in  the  Nature  Study  course.  With 
•are  exceptions  students  are  not  introduced  to  the  broad  general  princ?ples 
ipon  which  these  various  applications  are  based ;  neither  is  a  foundation 
>f  elementary  anatomy  and  physiology  considered  an  essential  preliminary. 
Sixteen  colleges  assent  generally  to  this  statement;  in  three  more  time  is 
node  to  present  the  subject  as  a  connected  whole ;  while  one  finds  the 
Board  of  Education  Course  in  Hygiene  useful  for  co-ordinating  purposes. 
Others  seem  of  opinion  that  the  more  or  less  fragmentary  teaching  serves 
to  emphasise  the  wide  scope  of  the  subject,  which  thfus  presents  itself 
under  so  many  diflferent  heads ;  while,  again,  the  superiority  of  practice 
to  precept  is  urged  in  favour  of  trusting  to  indirect  rather  than  to  direct 
and  continuous  teaching.  With  all  respect  for  the  authorities  who 
support  this  method  of  indirect  triaining  in  hygiene,  it  is  only  right  to 
point  out  that,  in  all  other  subjects-  rule  of  thumb  methods' are  giving 
place  to  those  of  a  more  scientific  character.  Though  this  indirect 
method  is,  in  my  opinion,  to  be  strongly  advocated  throughout  the  early 
years  of  school  life,  it  presupposes  a  teacher  well  grounded  in  the  reasons 
for  his  example  and  practice.  These  can  only  be  fully  acquired  by  the 
ordinary  means,  that  is  by  an  intelligent  study  of  theory,  supplemented 
by  experiment  audi  practice ;  a  method  unnecessary  and  undesirable  for 
[children,  but  emphatically  important  for  a  teacher,  who  must  be  ready 
vith  his  answers  to  endless  questions,  who  must  be  able  to  point  out  the 
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folly  of  fadsy  and  who  should  be  sufficiently  enthusiastic  and  scientific  to 
revise  his  basis  of  hygienic  theory  periodically  in  the  light  of  modern 
knowledge. 

The  third  point  raised  in  my   questions  was   the  method  employed 
where  "  General  Hygiene  "  as  such  is  studied,  whether  it  was  treated  as  a 
purely  theoretical  subject,  or  intelligently  and   constantly   co-ordinated 
with  nature  study  and  elementary  science,  and  further  vivified  by  prac- 
tical applications  made  in  schools  and  elsewhere.     The  majority  replied 
that  the  first  method  is  that  usually  employed,  one  says  because  no  con- 
venience exists  for  laboratory  work.     Seven  out  of  the  thirty-three  speak 
of  the  employment  in  their  colleges  of  the  latter  method ;  and  one  or  two 
send  interesting  particulars  of  the  way  in  which  the  General  Elementan* 
Science  Courses  are  designed  to  promote  this  practical  method.    Three 
refer  to  the  opportunities  offered  in  women's  colleges  by  the  new  optional 
subject  "  Housecraft,"  but  agree  that  it  v^nll  be  rarely  selected,  on  account 
of  the  choice  of  professional  and  other  subjects  more  likely  to  appeal  t» 
teachers,  and  of  the  prohibitive  amount  of  time  and  practical  work  which 
is  required  to  qualify  in  it. 

Equal  diversity  of  opinion  evidently  exist-s  as  to  the  amount  of 
interest  taken  by  the  students  themselves  in  the  subject  of  hygiene. 
Six  principals  only  reply  that  real  evidence  of  interest  exists ;  and  it 
is  in  three  of  those  colleges  that  prominence  is  given  not  only  to  hygiene, 
but  to  the  foundation  studies  of  physics,  chemistry,  and  biology,  upon 
which  it  is  based.  In  ten  cases  the  want  of  interest  is  justified  by  renewed 
reference  to  the  conditions  of  over-pressure,  which  make  any  attention  to 
other  obligatory  subjects  impossible,  and  give  no  leisure  for  thought  or 
energy  for  a  subject,  which  depends  primarily  for  its  interest  upon 
personal  observations  and  practical  applications. 

The  following  suggestions  concluded  the  circular  of  enquiry,  9xA 
though  their  conciseness  rendered  them  liable  to  be  misunderstood  br 
those  who  viewed  the  subject  from  other  standpoints,  they  served  a  useful 
purpose,  for,  without  exception,  comments  and  criticism  of  much  service 
were  made. 

**  In  view  (a)  of  the  growing  recognition  of  health  as  an  essential  meaos 
to  individual  efficiency  and  national  prosperity,  and  {h)  of  the  major  import- 
ance of  training  young  people  to  meet  the  problem  of  living  with  intelli- 
gence and  success,  the  study  of  hygiene  in  Training  Colleges  should,  to  f^ 
as  is  possible^ 

(i.)  be  accorded  a  more  prominent  place  in  the  curriculum. 

(ii.)  be  based  upon  a  preliminary  elementary  knowledge  of  anatomy  and 
physiology,  acquired  by  other  than  purely  theoretical  methods. 
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(iii.)  That  the  course  in  elementary  physiology  should  be  supplemented  by  a 
brief  comparative  study  of  child  anatomy  and  physiology,  to  be  closely 
connected  with  nature  study  or  the  elements  of  biology.  The  whole  to 
precede  or  coincide  ^ith  the  study  of  child  psychology. 

(iv.)  That  some  acquaintance  with  the  broad  outlines  of  general  hygiene 
should  precede  the  more  detailed  study  of  school  sanitation.  I'his 
could  be  acquired  without  making  increased  demands  on  time  if 
judicious  applications  to  the  methods,  habits,  and  requirements  of 
daily  life  were  made  during  laboratory  practice  in  physics,  chemistry, 
and  mechanics.  The  study  of  physiography,  history,  and  geography 
could  also  contribute  to  this  end,  if  the  influence  of  environment, 
customs,  economic  conditions,  and  other  factors  were  traced,  as  they 
affect  human  life  on  its  biological  side. 

(v.)  That  a  brief  co-ordinating  course  would  be  of  great  value  during  the 
final  weeks  of  a  student's  training,  in  order  to  indicate  the  personal, 
educational  and  sociological  importance  of  a  right  conduct  of  life." 

With  respect  to  the  comprehensive  scheme  thus  outlined,  the  principal 
of  one  college  would  like  a  somewhat  similar  one  to  be  available  for  a  few 
selected  students  in  every  training  college,  in  order  that  by  degrees  there 
should  be  at  least  one  expert  in  hygiene  in  each  school. 

Ten  condemn  the  suggestions  as  too  elaborate,  framed  for  specialists 
and  unsuited  to  general  needs.  On  the  other  hand  eleven  express 
themselves  as  in  substantial  agreement  with  the  proposals,  with,  of 
course,  the  necessary  qualifications,  that  due  regard  must  be  had  to  the 
claims  of  other  subjects,  that  the  elementary  study  of  anatomy  and 
ph3'siology  must  be  governed  by  the  amount  of  time  at  the  student's 
disposal,  and  that,  unfortunately,  some  of  the  subjects  here  co-ordinated 
with  hygiene  are  not  included  in  many  courses  of  study.  But  with  one 
consent  these  eleven  deplore  the  absence  of  the  time  necessary  for  the 
adoption  of  any  such  scheme,  owing  to  the  fourteen  or  fifteen  other 
subjects  which  must  be  taken.  Four  out  of  the  number  invite  suggestions 
for  a  less  exhaustive  course,  and  one  other  correspondent  considers  that 
each  college  ought  to  have  a  well  thought  out  syllabus  in  hygiene  along 
these  lines  included  in  its  scheme  of  work.  Three  heads  of  colleges 
express  their  conviction  that  there  is  no  need  for  hygiene  as  such  to 
be  taught  at  all ;  indirect  methods  meet  every  requirement.  Two  more 
advocate  affording  opportunities  for  such  study  either  before  or  after  the 
Training  College  course.  They  propose  that  these  should  be  offered 
during  the  pupil  teacher  stage  (as  is  now  being  done  under  the  direction 
of  Dr.  Brown  Ritchie  at  Manchester),  or  could  be  provided  for  certificated 
teachers  when  engaged  in  school  work,  by  means  of  classes  which  include 
both  theory  and  practice,  such  as  those  carried  on  so  successfully  for 
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some  years  past  in  the  West  Riding  of  Yorkshire,  Staffordshire,  Sussex 
and  elsewhere.     Three  well  known  principals  of  men's  colleges  write  in 
favour  of  short,  special,  co-ordinating  courses,  indicating  the  many  threads 
of  which  the  web  of  hygiene  is  woven.     These,  it  is  thought,  could  be 
given  to  all  second  year  students  in  every  training  college,  by  an  expert 
lecturer,  appointed  (as  one  suggests)  by  the  Board  of  Education.     He 
further  advises  that  a  course  of  twelve  such  lectures  should  be  compressed 
into  a  week  or  ten  days,  in  order  to  concentrate  attention  entirely  on 
the  subject,  and  so  to  arouse  the  enthusiasm  necessary  to  stimulate  an 
active  response  to  the  representations  made.     The  real  intention  of  the 
suggestions  is  recognised  by  an  expert  in  education,  who  occupies  the  post 
of  principal  of  an  important  Day  Training  College,  and  who  writes :  "  Tlie 
general  criticism  will  be  that  the  scheme  seeks  to  make  hygiene  the  con 
of  instruction  in  schools  "  ;  which  is  just  the  fact ! 

One  college  (Edge  Hill  Training  College,  Liverpool)  provides  a  first 
rate  scheme  for  co-ordinating  hygienic  principles  with  the  whole  course  of 
study,  which  is  reproduced  by  kind  permission. 

Miss  Hale  writes — 

"  Briefly  this  is  our  method  of  procedure : — 

(1).  The  students  have  an  introductory  address  on  the  importance  of 
health  and  attention  to  personal  hygiene ;  certain  practical  rules  being  laid 
down  which  they  are  expected  to  keep. 

(2).  During  their  first  term  a  course  is  given  on  Elementary  ADatomy 
and  Physiology,  so  that  they  may  take  their  Physical  Exercises  (Swedish) 
intelligently,  as  well  as  see  the  reason  for  the  rules  of  health  they  must 
observe. 

(3.)  The  two  years*  course  of  Elementary  Science  makes  them  ac- 
quainted with  the  elementary  facts  of  Biology,*  Physics  and  Chemistry,  so 
tliat  the  phenomena  of  ventilation,  respiration,  energy,  composition  and 
decomposition,  etc.,  are  practically  considered.  These  lessons  mean  four 
hours'  weekly  laboratory  work,  and  the  bearing  of  the  experimentil  or 
observational  work  on  human  life  and  development  is  borne  in  mind. 

(4.)  The  course  in  the  Theory  and  Practice  of  Education  includes 
consideration  (accompanied  by  observation)  of  the  static  conditions  of  the 
school  and  the  home  (i.e.  the  proper  rearing  of  children),  School  con- 
ditions (dynamic),  air,  light,  warmth,  children  at  work,  etc.,  physical 
endurance  and  fatigue,  detection  of  abnormahties,  ailments,  etc.,  etc.,  that 
is,  a  special  hygienic  section  in  which  the  subject  of  the  physical  well-being 
of  children  is  dealt  with  in  all  aspects. 

♦"Naturk  Study.— Animal  Life.  A  study  of  the  external  characters,  habits,  mode 
of  life,  the  chief  features  of  the  anatomy  and  the  adaptation  of  Atructurea  to  enviroomeot 
of  tiie  following  animals: — 1.  Amoeba,  Hydra,  Sea  Anemone.  Earth  Worm;  2,  Crab,  Bar- 
nacle, Butterfly,  Mussei ;  3.  Fish.  Fro^,  Pip^eon.  Rabbit.  Tlie  life-history  of  the  abofe 
to  be  studied  from  direct  observation  as  far  as  possible.*' 
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(5.)  Coinciding  with  this,  and  generally  treated  of  in  the  second  year, 
is  a  coarse  of  Elementary  Psycho-physiology,  with  a  study  of  the  nervous 
system,  brain  functions,  etc.,  leading  on  to  the  final  cousre,  which  is 
mainly  Ikhical. 

(6.)  The  students  are  required  also  to  write  and  discuss  papers  on  such 
subjects  as — 

(a)  The  teaching  of  hygiene  and  temperance  in  the  elementary 
school. 

(b)  The  problem  of  the  underfed  scholar. 

(c)  School  games. 

(d)  The  class   teacher's   opportunities  for  the   physical  training 
of  her  pupils. 

(7.)  Short  series  of  lessons  (criticism  and  specimen  lessons)  are 
arranged  and  given  by  students  to  classes  of  children  on  the  subject  of 
hygiene  or  domestic  science. 

Systematic  teaching  has  a  tendency  to  become  stereotyped  or  to  lead 
to  "  water-tight  compartment "  teaching.  It  seems  to  me  that  the  co- 
relational  method  is  better.  Hygiene  should  be  shown  to  be  related  to  all 
subjects  of  the  curriculum,  inasmuch  as  by  using  these  as  instruments 
of  education  both  mind  and  body  are  being  exercised,  and  the  conditions  of 
such  exercise  are  as  important  as  the  exercise  itself,  if  not  more  so.'* 

It  is  true  that  the  expressions  of  opinion  just  summarized  represent 
not  more  than  50  per  cent,  of  the  total  number  of  those  to  whom  I 
applied  for  assistance ;  nevertheless  they  are  sufficiently  varied  to  be  taken 
as  representative,  yet  enough  in  accord  to  permit  of  classification.  It 
may  be  fairly  assumed  that  in  a  small  number  of  training  colleges  (say 
6  per  cent.)  students  are  given  a  scientific  and  suggestive  basis  for  the 
right  conduct  of  their  own  lives,  as  well  as  for  their  guidance  in  their 
educational  work.  In  approximately  the  same  proportion  general  hygiene 
is  entirely  unconsidered,  and  little  but  indirect  teaching  given  on  the 
special  sections  which  must  be  taken  to  qualify  for  examination  purposes. 
Among  40  per  cent,  there  is  a  strong  feeling  that  more  attention  ought 
to  be  devoted  to  the  general,  as  well  as  to  the  special,  treatment  of  the 
subject ;  evidence  existing  of  a  genuine  desire  to  welcome  suggestions,  or, 
where  at  all  possible,  to  adopt  broader,  more  comprehensive  methods  of 
instruction.  Almost  as  large  a  proportion,  on  the  contrary,  distrust  the 
hint  of  any  additional  straw  being  added  to  the  overwhelming  burden  laid 
upon  the  shoulders  of  those  for  whose  efficiency  as  teachers  they  assume 
responsibility.  These  correspondents  either  fail  to  appreciate  any  educa- 
tional value  in  hygiene  as  a  subject,  or  consider  that  up  till  now  the  study 
of  theory  has  resulted  in  such  remarkably  little  practice  that  its  omission 
is  to  be  preferred  to  its  inclusion  in  their  curricula ;  indeed,  some  state 
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that  in   any  case  the   laws  of  health   can   be   adequately  acquired  by 
attendance  at  popular  lectures.     The  so-called  simple  laws  of  health,  or, 
more  accurately,  the  knowledge  necessary  to  the  right  conduct  of  life 
under  existing  more  or  less  artificial  conditions,  are  not,  as  a  fact,  particu- 
larly simple,  neither  are  they  easy  of  practice  where  a  hundred  unsus- 
pected difficulties  reveal  themselves,  or  as  many  deep-seated  prejudices 
have  to  be  uprooted.     A  merely  popular  presentation  does  not  suffice  to 
equip  a  teacher  of  the  subject,  neither  is  it  fair  to  him  or  to  his  work 
to  delav  his  introduction  to  it  until  he  has  realised  his  ignorance  by  bitter 
failure  and  vexatious  errors  of  judgment.   Teachers  whose  eyes  are  opened 
after  years  of  work  to  all  the  subject  includes  regret  most  deeply,  not 
only  their  own  loss,  but  that  of  those  over  whom  they  exercise  so  much 
influence. 

A  strong  feeling  is  plainly  present  among  heads  of  Training  Colleges 
that  until  the  Board  of  Education  readjusts  its  examination  syllabus,  and 
until  it  is  provided  that  the  two  years  of  Training  College  life  shall  be 
entirely  devoted  to  the  special  preparation  necessary  for  a  teacher's  career, 
to  discuss  the  introduction  of  another  subject,  no  matter  how  urgent,  is 
futile  ;  distinctly  ironical  even  in  the  case  of  hygiene.  The  hopeless  tone 
which  characterises  several  most  interesting  letters,  while  painful,  should 
serve  as  a  spur  to  quicken  progress  in  the  right  direction. 

It  is  surely  time  that  the  teaching  profession  be  equipped  so  to 
cultivate  minds  and  to  develop  bodies  that  the  static  fatalism  of  the  past 
be  replaced  in  the  near  future  by  more  dynamic,  progressive  views  of  lifers 
possibilities,  which  cannot  be  realised  until  the  community  is  permeated 
by  a  better  understanding  of  cause  and  effect  in  relation  to  healthful 
growth  and  adult  efficiency.  For  man  is  himself  the  greatest  moulding 
and  controlling  factor  in  the  scheme  of  nature,  and  is  now  chiefly 
"  destroyed  for  lack  of  knowledge,"  or  of  energy  to  apply  it,  not,  as  in 
former  times,  by  force  of  circumstances  beyond  his  power  to  control. 


Db.  H.  Meeedith  Hichards  (Croydon)  suggested  the  importance  of  seeing 
the  problem  in  its  true  perspective.  Did  they  want  to  make  teachers  into 
hygienic  experts,  or  simply  to  make  them  sufficiently  informed  to  carry  out  the 
instructions  of  experts  with  intelligence,  and  to  exercise  the  sort  of  care  and 
oversight  that  an  intelligent  and  solicitous  mother  of  the  educated  classes  exer- 
cises in  her  own  family  ?  Miss  Kavenhill  apparently  wished  to  evolve  an  anny 
of  experts,  which  was  impossible.  Many  teachers  had  no  aptitude  for  scientific 
work,  and  even  the  full  course  which  Miss  Eavenhill  recommended  would  be 
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nsufiicient  for  the  purpose,  as  a  full  course  in  medicine  would  bave  to  be 
iuperadded  to  the  preliminary  scientific  teaching.  The  introduction  of  self- 
nifficient,  half-trained  "  experts  "  into  elementary  schools  was  to  be  dreaded.  It 
^•as  unnecessary  for  teachers  to  be  familiar  >*ith  the  mechanism  of  errors  in 
refraction  or  with  the  pathological  results  that  may  ensue.  For  practical  pur- 
poses it  was  enough  to  impress  teachers  with  the  fact  that  children  who  cannot 
read  certain  test  types,  or  who  exhibit  obvious  signs  of  eye- trouble,  should  be 
examined  by  an  ophthalmic  surgeon.  But  he  was  in  accord  with  Miss 
ftavenhilFs  recommendations,  and  had  been  enabled  to  arrange  for  a  series  of 
oich  courses  in  Croydon. 

Db.  S.  G.  Mooee  (HuddersjBeld)  said  an  examination  of  the  subject  by  the 
3oard  of  Education  was  required,  with  a  view  to  balancing  two  points  of  view  as 
,o  the  teaching  of  hygiene,  so  that,  on  the  one  hand,  the  science  of  the  subject 
night  be  used  as  a  sort  of  educational  dumb-bell,  and  on  the  other,  practical 
jfFort  might  be  made  to  teach  hygiene  to  the  teachers  in  such  a  manner  that  an 
mmediate  effect  would  be  likely  to  be  produced  in  the  death  rates. 

Fbofessob  Bostock  Hill  (Birmingham)  said  he  had  no  doubt  that  a  pre- 
iminary  course  of  physiology  was  very  desirable.  This  should  only  be  of  an 
dementary  type,  enough,  in  fact,  to  enable  teachers  to  understand  the  principles 
)n  which  healthy  living  depends.  This  should  be  followed  by  teaching  of  general 
lygiene  adapted  to  school  life.  Teaching  hygiene  to  teachers  is  quite  another 
hing  to  teaching  hygiene  to  elementary  scholars.  The  former  should  be  scien- 
ific,  the  latter  elementary.  Miss  Ravenhill  had  been  criticised  as  being  too 
deal,  but  it  was  desirable  to  strive  for  something  above  what  appeared  to  be 
mmediately  attainable.  Her  proposals,  inter  alia,  appeared  to  suggest  the 
establishment  of  a  specialised  class  of  teachers,  but  a  knowledge  of  hygiene  among 
dl  teachers  was  desirable,  and  this  would  best  be  accomplished  by  the  Board  of 
Education  so  altering  the  curriculum  of  our  training  colleges  as  to  make  physi- 
>Iogy  and  hygiene  a  part  of  the  normal  work  of  the  student. 

Miss  TuEODOBA  JoHKSON  (Clifton)  advocated  the  training  of  teachers  in  the 
mbject  under  discussion  as  early  as  possible,  an  experience  of  some  twenty  years 
[laving  shown  the  great  need  of  such  knowledge.  Many  of  the  social  problems 
l)efore  the  Congress  would  not  exist  if  that  knowledge  were  common.  Women 
Fail  signally  in-  their  own  special  department,  the  home,  owing  to  ignorance. 
3uch  questions  as  infant  mortality,  overcrowding,  improper  feeding,  etc.,  prove  it. 
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THE    NEEDFUL    APPOINTMENT    OF 
MOBE    WOMEN    INSPECTOBS 

FOR  INFANTS'  AND  GIRLS'  SCHOOLS  UNDER  THE  COUNCIL 

OF    EDUCATION. 

By    MISS    ALIOB    WADM:0RB. 

(associate.) 


THE  total  number  of  children  in  elementary  schools  is  6,000,000 ;  of 
these  4,000,000  are  girls  and  infants  (600,000).  The  number  of 
men  inspectors  is  300  and  that  of  women  is  10.  (Whitaker  s  Almanac, 
1905.) 

Miss  Laurence  is  chief  woman  inspector  for  elementary  and  secondary 
schools,  but  with  only  a  staff  of  ten  women  she  is  weak  handed. 

Surely  women  are  more  fitted  than  men  for  dealing  with  the  question^ 
that  concern  infants,  girls,  and  women  teachers  ?  What  is  really  requir^^ 
is  that  the  4,000,000  infants  and  girls  should  be  inspected  by  experience^ 
women,  who  are  comi)etent  to  judge  of  the  school  life  of  children  an^ 
teachers,  and  who,  as  a  matter  of  course,  hold  the  certificates  from  Th.^ 
Royal  Sanitary  Institute,  as  health  inspectors  and  for  practical  schoo* 
hygiene. 

This  scarcely  seems  a  line  of  work  for  the  very  young  men  inspectors 
from   twenty-one   to   twenty-five,  who   have   done  well   at  Oxford  aad 
Cambridge,  spent  a  year  in  a  traming  college,  and  who  know  nothia^ 
of  infants,  girls,  teachers,  or  practical  daily  and  school  hygiene.     Under 
an  experienced  man  inspector  they  are  set  to  inspect  schools,  where  the 
heads  have  been  from  one  to  twenty  years. 

How  many  men  inspectors,  working  under  the  Council  of  Education, 
hold  the  certificates  as  a  health  inspector  and  for  practical  school  hygiene  f 
Probably  not  one. 

How  then  can  a  very  young  inspector  know  about  the  health  of 
infants,  girls,  and  women  ?  His  knowledge  must  be  most  limited. 

At  the  conference  on  school  life,  held  in  February,  1905,  a  resolution 
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was  passed,  ^^  That  His  Majesty's  inspectors  of  schools  should  be  qualified 
in  hygiene  and  sanitation,  and  familiar  with  the  development  of  child  life. 
This  meeting  therefore  urges  the  Council  of  The  Royal  Sanitary  Institute 
to  memorialise  the  Board  of  Education  to  protect  health  in  school  life 
by  appointing,  at  least,  some  men  and  women  inspectors  who  are 
specialists  in  school  hygiene."  Miss  Bathurst  (late  inspector  under  the 
Council  of  Education),  in  her  article  on  ^*The  Physique  of  Girls,"  in 
the  Nineteenth  Century  for  May  last,  says,  "  until  women  inspectors  are 
appointed,  in  number  bearing  more  proportion  to  the  men,  it  will  be 
impossible  for  questions  which  vitally  affect  girls  to  receive  proper  atten- 
tion. A  tradition  survives  among  men  inspectors  that  their  duties  are 
limited  to  obtain  a  certain  fixed  minimum  of  results,  and  the  health  of  the 
child  is  looked  upon  as  an  accessory  or  even  no  part  of  their  work.  This 
is  a  great  mistake.'* 

Could  not  the  Institute  be  invited  to  send  up  a  strong  resolution  for 
the  appointment  of  more  women  inspectors  under  the  Council  of  Educa- 
tion, women  who  are  experienced  in  school  life  and  hold  the  certificates 
granted  by  the  Institute  ? 
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THE  IMPOBTANCE  OF  THE  EARLY 
TREATMENT  OF  AFFECTIONS  OF  THE 
THROAT,  NOSE  AND  EAR  IN  CHILDREN. 

By    BARCLAY    J.    BARON,    M.B.Bdin. 

Consulting  Phydcian  to  the  Throat  and  Nose  Department  of  the  Bristol 

General  Hospital, 


THIS  subject  has  been  greatly  discussed  during  the  past  few  years. 
Whilst,  therefore,  I  cannot  hope  to  say  anything  new  about  it,  I 
feel  that,  in  spite  of  what  has  been  written  and  said,  there  is  a  surprising 
amount  of  child  suffering  due  to  neglect,  on  the  part  of  parents  and 
guardians,  in  observing  what,  to  the  trained  eye,  is  so  obvious. 

Amongst  the  children  of  the  well-to-do  classes  we  find  a  certain 
amount  of  this,  but  amongst  the  children  of  the  poor  the  suffering  is 
truly  lamentable. 

The  unfortunate  neglect  of  timely  treatment  of  affections  of  the 
throat,  nose  and  ear  may  be  to  render  them  irremediable.  Deformities  of 
all  the  organs  concerned  become  permanent,  other  organs  connected 
with  them  become  involved  and  the  development  of  the  child,  mental  and 
physical,  is  stunted  and  checked.  It  is  impossible  then,  to  educate  or 
instruct  such  a  child  so  as  to  fit  him  or  her  for  the  business  of  life. 

Defective  nasal  breathing  and  its  effects  are  widely  seen  and  are  most 
disastrous.     This  as  is  well  known  depends  on  mischief  within  the  nose  or 
behind  it  in  the  naso-pharynx  and,  so  far  as  the  evils  due  to  defective 
respiration  through  the  nose  are  concerned,  it  matters  not  whether  a  child 
has  deformed  or  narrowed  nostrils  and  no  adenoid  growth,  or  patent  well 
built  nostrils  and  a  mass  of  overgrown  tonsillar  tissue  in  the  naso-pharyw 
(adenoids).     The  blockage  exerts  evil  effects  regardless  of  the  cause.    My 
own  experience  leads  me  to  say  that  quite  commonly  adenoids  and  intra- 
nasal trouble  are  found  in  the  same  case.     The  latter  usually  consists  d 
hypertrophy  of  the  turbinated  bodies,  but  also,  though  not  so  commonly, 
of  spurs  on  and  deflections  of  the  nasal  septum.     The  effect  of  constant 
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mouth-breathing  that  strikes  one,  as  one  walks  our  streets,  is  facial 
deformity.  The  narrow  jaw,  protruding  and  irregular  teeth,  dry  lips, 
pinched  nostrils  and  the  appearance  of  unrest,  listlessness  and  even 
stupidity  presents  a  sad  picture  of  neglect.  If  we  examine  the  mouth 
we  find  deformed  jaws,  teeth  decayed,  and  usually  ill-fitted  for  perfect 
mastication ;  dry,  cracked,  furred  tongue  and  foul  breath.  The  nostrils 
are  narrow  and  small,  and  usually  crusts  and  tenacious  muco-pus  greatly 
decrease  the  breath  room  through  them. 

Frequently  there  is  deafness,  with  or  without  a  discharge  from  the 
ear.  The  pharynx  is  dry,  the  palate  paretic,  mucus  constantly  trickles 
from  the  naso-pharynx  and  hangs  about  the  pharyngeal  wall  and  the 
uvula,  which  is  often  elongated,  and  the  faucial  tonsils  are  enlarged  and 
diseased.  Granular  pharyngitis  and  a  dry,  atrophied,  laryngeal  mucous- 
membrane,  with  hoarse  thick  voice  and  a  tickling  cough,  with  hawking 
and  spitting,  are  present.  These  symptoms  are  often  associated  with 
faulty  chest  development,  and  deafness  and  dulness  of  mind  (aprosexia). 
Physically  and  mentally,  such  a  child  is  far  below  a  normal  average 
standard,  and  to  try  and  teach  such  a  child  efficiently  is  to  court  failure. 
In  our  elementary  schools  on  which,  as  some  think,  so  much  money  is 
being  spent  with  such  small  results,  there  is  a  large  number  of  these  cases, 
as  medical  and  lay  inspectors  know  well.  It  is  not  too  much  to  say  that 
until  this  picture  of  crippled  childhood  is  painted  out,  and  another,  showing 
the  healthy  child,  substituted,  we  shall  never  get  full  value  for  our  money 
in  our  public  elementary  schools,  and  we  shall  be  constantly  adding  to  the 
number  of  men  and  women  badly  equipped  for  the  battle  of  life. 

The  bad  effects  of  mouth  breathing  are  due  to  the  inhalation  of  air 
that  is  dry,  dirty,  and  cold,  and  all  of  these  qualities,  which  are  the  reverse 
of  what  is  normal,  produce  evil  results,  such  as  I  have  described.  When 
we  consider  the  huge  number  of  pathogenic  organisms  that  must  be 
always  floating  in  the  atmosphere  of  towns,  and  which  is  ever  on  the 
move  from  the  effect  of  wind  and  traffic,  especially  in  these  days  of  the 
rapid  motor  car,  we  must  see  to  what  a  danger  of  infection  the  unfor- 
tunate mouth-breathing  child  is  subjected.  When  we  remember  how 
frequent  is  the  association  of  diseased  tonsils  and  tubercular  affection  of 
glands  in  their  neighbourhood,  we  see  at  once  the  direct  results  of 
inefficient  nasal  breathing,  both  in  supplying  the  germs  direct  to  the 
mouth  and  throat  without  the  filtering  action  of  the  nose,  and  in  arranging 
for  an  easy  path  of  entrance  to  the  glands  through  the  diseased  tonsillar 
tissues. 

Coughs  due  to  bronchial  or  pulmonary  trouble  and  asthma  we  know 


762     Importance  of  Early  Treatment  of  Affections  of  Throaty  etc. 

to  be  very  prevalent  in  children  into  whose  langs  dry,  cold,  dirty  air  is 
constantly  admitted  as  in  mouth  breathers.  Dyspepsia,  from  constant 
swallowing  of  mucous  secreted;  disturbance  of  sleep  from  cough,  and 
night  terrors  from  insufficient  oxygenation  of  the  blood  during  the  night, 
laryngismus  stridulus,  with  the  fright  thus  engendered,  are  all  serious  bars 
to  development. 

Badly-shaped  thorax,  pigeon-breast,  etc.,  is  very  apt  to  make  its 
appearance  in  these  ill-nourished  children,  partly  because  they  are 
ill-nourished,  but  also  because  of  the  difficulty  with  which  they  suck  in 
air,  especially  at  night,  through  the  stenosed  nostrils. 

When  we  consider  the  ear  we  find  a  terribly  sad  state  of  things  going 
on  due  to  failure  to  recognise  the  nasal  and  throat  affections  present  I 
am  constantly  treating  deaf  children,  and  often  can  do  little  for  them 
because  of  this  neglect.  Stenosis  of  the  nostrils,  with  or  without  adenoids, 
is  a  veiy  serious  factor  in  the  deafness  of  children.  It  is  not  merely  a 
question  of  a  mechanical  closure  of  Eustachian  tubes  by  growth  in  the 
naso-pharynx.  It  is  caused  usually,  in  these  cases,  by  the  congestion  and 
inflammation  that  is  kept  up  in  the  nostrils,  in  the  naso-pharynx,  and  in 
the  tubes.  Of  course  the  adenoid  growth,  if  present,  adds  to  this,  and 
also  and  very  greatly  the  tenacious  mucous  that  is  so  abundantly  secreted. 

I  would  earnestly  plead  for  the  most  vigilant  observation  and 
careful  treatment  of  constant  colds  in  children.  They  are  the  most 
frequent  of  all  causes  of  deafness  in  young  people,  and  there  must  be 
accuracy  of  diagnosis  to  enable  us  to  treat  these  so-called  colds 
successfully.  They  may  be  due  to  adenoids  or  there  may  be  merely  some 
hypertrophy  of  the  lymphoid  tissue  in  the  naso-pharynx,  not  worthy  of 
the  name  adenoid  growth,  or  there  may  be  an  inflamed  hypertrophied 
nasal  mucous  membrane.  With  all  this  comes  the  thick  mucous  secretion 
in  increased  quantity  and  of  abnormal  quality  and  inflamed,  more  or  less 
blocked  Eustachian  tubes  and  the  terrible  affliction  deafness.  It  is 
surprising  to  me  to  see  how  little  attention  ear  discharge  gets  from  the 
whole  community.  It  is  lamentable  to  have  to  tell  parents,  as  so  often 
falls  to  my  lot  to  do,  that  they  have  allowed  so  much  of  the  membrana 
tympani  to  be  destroyed,  along  with  other  middle-ear  structures,  it  may  be, 
that  there  is  no  hope  of  the  little  patient  again  hearing  perfectly. 

I    often    feel    sad    at   what    I   see,   in    my  own  practice,   of  deaf- 
ness   in    children.     Deafness  unnecessary,    and  preventiblel      Deafness 
irremediable  only  because  the  abscess  in  the  middle  ear  has  been  treated 
differently  from  what  it  would  be  did  it  exist  in  any  other  part  of  the 
body.      Carelessness  and  indifference  sum  up  the  treatment.     "Merely 
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r  discharge"  is  all  that  is  said,  and  it  may  be  for  years,  and  so 
ig  sensible  is  done. 

irther  than  this,  every  aurist  knows  how  considerable  is  the 
rtion  of  discharging  ears  that  need  mastoid  operation,  if  life  is  to  be 
Yet  it  is  not  too  much  to  say  that  all  this  suffering,  all  this 
ing,  can  be  avoided  if,  directly  the  ear  discharge  makes  its  appear- 
it  is  treated  by  a  competent  medical  attendant, 
lo  not  propose  to  describe  the  treatment  of  the  affections  of  throat, 
and  ear,  and  of  their  pathological  results,  but  I  should  like  to  say 
whilst  I  never  operate  if  the  objects  that  one  wishes  to  obtain  by 
bion  can  be  obtained  without  it,  I  frequently  see  cases  where  it  is 
wury.  I  wish,  therefore,  to  protest  strongly  against  statements  that 
been  made  that  operations  on  the  nose,  and  especially  on  adenoids 
aucial  tonsils,  ought  not  to  be  done  because  nasal  exercises,  etc., 
[o  all  that  is  requisite.  These  statements  are  untrue  if  made  in 
m  to  cases  such  as  a  conservative  conscientious  surgeon  would  select 
)eration.  They  ai*e,  however,  true  of  many  cases,  and  in  my  own 
ce  I  use  non- operative  measures  wherever  practicable,  and  always 
on  parents  carrying  out  for  a  long  period  of  time  a  scheme  of  nasal 
ling  exercises  with  which  I  always  furnish  them,  to  be  put  in 
ce  after  operation. 

it  to   refuse   operation   where   necessary   is   merely  to   sacrifice   a 
t's  well-being  and  to  lose  time  that  can  never  be  regained. 
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SOME   SUGGESTIONS  FOB  IMPROVING 
THE    HEALTH    OF    ELEMENTARY 

SCHOOL    CHILDREN. 

By     MESS     F.      MARION     TOWNSEXD. 


ABSTRACT. 

WHILE  purposely  omitting  the  question  of  medical  inspection,  which 
will  be  dealt  with  by  others,  T  wish  to  set  before  you  three  points:— 
(1).  The  necesaitt/  of  securing  adequate  and  nourishinq  food  to  all  bcIwoI 
children^  and  the  possibility  of  accomplishing  this  icithout  unduly  burdeuinj 
the  State  or  relieving  parents  of  responsibility.  It  is  an  accepted  fact  that 
in  every  large  town  hundreds  of  school  children  attend  school  in  an 
ill-nourished  condition,  rendering  them  physically  unfit  to  profit  by  the 
instruction  given.  During  the  past  year  an  attempt  has  been  made  to 
deal  with  these  children  through  the  Relief  (School  Children)  Order  issue*! 
to  Boards  of  Guardians.  The  carrying  out  of  this  Order  bristles  with 
difficulties,  and  its  operations  have  not  been  universally  successful.  It 
has  also  one  great  drawback,  it  hardly  reaches  the  children  who  most 
need  help.  A  greater  number  of  children  suffer  from  improper  feeding 
than  from  underfeeding,  or  (as  the  word  has  been  widely  interpreted) 
semi-starv-ation.  Improper  feeding  is  not  touched  by  legislation.  The 
question  is  how  may  both  sets  of  children,  the  improperly-fed  and  the 
under-fed,  be  provided  with  at  least  one  wholesome,  nourishing  meil 
every  day.  Much  might  be  done  towards  this  if,  in  every  poor  district 
where  the  standard  of  living  is  low,  food  depots  were  established  at  or  in 
connection  with  central  elementary  schools.  Meals  should  be  provided 
at  from  a  penny  to  three-pence.  Where  possible,  parents  should  pay; 
where  poverty  prevents,  this  ])ayment  should  be  made  by  the  education 
authority  or  some  voluntary  agency.  The  system  would  be  similar,  in  a 
modified  form,  to  that  which  exists  in  Paris,  where  every  school  has  its 
canteen,  and  between  ten  and  eleven  million  meals  are  supplied  annoallv. 
It   is  also  successfullv  carried   out   in   connection    with   various   central 
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(chools  for  the  teaching  of  defective  children.  The  food  depot  should 
ilso  be  the  means  of  establishing  a  closer  relationship  between  school  and 
liome.  Each  depot  might  be  made  a  homely  school  of  cookery  for 
(nothers.  The  homes  should  be  visited  and  mothers  persuaded  to  come  to 
the  depots  for  lessons  in  the  preparation  of  simple  nourishing  dishes. 
Every  effort  should  be  made  to  bring  about  a  reformation  in  the  diet 
given  at  homCy  but  meanwhile  do  not  let  children  suffer  for  want  of 
suitable  food. 

(2).  ITie  need  of  establishing  a  closer  connection  between  school  and  home^ 
so  that  hygienic  measures  begun  at  school  may^  as  far  as  possible^  be  carried 
on  in  the  home.  In  infant  schools  an  open  afternoon  for  mothers  should 
be  held  once  a  month,  when  as  many  mothers  as  possible  should  be  urged 
to  attend.  Simple  talks  on  the  management  of  children,  their  diet,  hours 
of  sleep,  common  ailments,  etc.,  should  be  given.  "Health  Tracts"  should 
be  distributed  and  commented  on.  Mothers  and  teachers  should  confer 
re  the  care  and  management  of  individual  children.  It  would  be  well  to 
secure  the  aid  of  voluntary  workers,  district  nurses,  etc.  Working  in 
connection  with  the  teachers,  and  in  constant  consultation  with  them, 
these  visitors  could  do  much  more  than  at  present  to  secure  better  health 
conditions  for  children.  The  want  of  systematic  co-operation  between 
municipal  and  voluntary  agencies  is  a  distinct  waste  of  power. 

(8).  Tlie  need  for  greater  knowledge^  supervision  and  care  of  individual 
children  during  the  years  of  scltool  attendance  in  order  to  prevent  (a)  over 
pressure ;  (b)  neglect  of  minor  ailments  and  spread  of  disease ;  (c)  continued 
uncleanliness  of  the  person  or  clothing  of  any  child.  This  need  could  best 
be  met  by  the  appointment  by  the  Town  Council  in  every  large  town  of 
Women  Health  Visitors,  to  work  under  the  Medical  Officer  of  Health  or  the 
school  doctor.  Officially  appointed,  such  trained  women  would  have  more 
authority  in  the  homes  of  the  people  than  an  ordinary  district  or  school 
nurse,  and  could  thus  secure  better  treatment  for  neglected  or  mismanaged 
children.  If  they  worked  in  close  connection  with  the  poorer  elementary 
schools  their  services  would  be  valuable  in  many  ways.  I  will  mention 
one  or  two  as  illustration  : — 

(a)  Some  children  are  unduly  pressed  into  school  when  physically 
weak  and  unfit,  while  some  are  allowed  to  stay  away  for  insignificant 
causes,  because  the  attendance  officer  has  insufficient  knowledge  to  deal 
rightly  with  each  case.  All  doubtful  cases  could  be  referred  to  the  Woman 
Health  Visitor,  who  would  visit,  inquire,  get  medical  advice  if  necessary, 
guard  the  unfit  child  from  over-pressure,  and  the  malingerer  from  escaping 
due  attendance  at  school. 
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(b)  Bad  consequences  frequently  arise  from  neglected  sinall  ailments, 
and  from  inefficient  nursing  of  the  non-notifiable  infectious  diseases, 
measles,  chicken-pox,  etc.  Health  visitors  could  follow  up  these  cases, 
and  by  persuasion  or,  if  necessary,  coercion,  secure  such  isolation  as  was 
possible  in  the  home,  proper  treatment  and  care  during  illness  and 
convalescence. 

(c)  Every  persistent  case  of  uncleanliness  in  a  school -child  could  be 
referred  to  the  health  visitor,  who  would  visit,  give  instructions  to  the 
mother  in  cleansing  heads,  clothing,  etc.,  and  see  that  those  vistructiornf  were 
carried  out. 


Db.  McCobmack  (Bootle)  pointed  out  that  all  responsibility  is  being  remored 
from  the  shoulders  of  the  parent.  The  readers  of  the  various  papers  not  only 
want  the  children  educated,  but  also  wish  the  children  to  be  treated  by  throat, 
ear  and  eye  specialists,  fed,  clothed,  looked  after  in  their  own  homes,  and  treated 
for  the  ordinary  ailments  of  childhood,  and  all  this  at  the  expense  of  the  Educa- 
tion Committee.  This  will  entail  the  expenditure  of  very  large  additional 
sums  of  money,  which  ratepayers  can  ill  afford. 

Mb.  a.  F.  Somsbvxllb  (Somerset  C.C.)  considered  that  elementary  education 
was  conducted  too  much  on  the  principle  that  the  earning  of  grants  was  the 
main  object.  The  attendance  of  the  mentally  deficient  child  had  a  money  worth 
equal  to  that  of  the  child  who  really  benefited  by  the  instruction.  He  suggested 
that  it  would  be  better,  both  from  a  mental  and  physical  aspect,  that  children 
who  were  dull  and  whose  future  vocation  would  be  that  of  manual  labour  or 
domestic  service  should  be  allowed  to  leave  school  at  the  age  of  12.  He  adro- 
cated  that  girls  of  this  class  should  be  allowed  to  be  with  their  mothers  from  12 
to  14  or  15,  after  which  they  could  go  into  service.  These  suggestions  were 
made  with  a  regard  to  the  physical  development  of  these  children,  which  he 
contended  would  only  be  retarded  by  their  remaining  longer  at  school  when 
their  mental  powers  were  practically  gaining  no  advantage. 
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T     J.     ODBRY      8YME8.      M.D.,      D.P.H.,      Mi.R.C.S., 
sist^Phj/sicianj  Bristol  General  Hospital;  Physician  to  Clifton  College. 


IHE  best  method  of  ascertaining  whether  the  dietary  supplied  at  school 
is  satisfactory  in  quality  and  quantity  is  by  observing  the  general 
alth  of  the  child,  and  by  systematically  taking  observations  of  the 
ight,  chest  measurement,  and  weight,  noting  whether  there  be  a 
isfactory  increase  in  these  measurements,  and  comparing  them  with  a 
)le  of  standard  measurements  of  similarlv  conditioned  children.     In  the 

ft. 

je  of  boys,  Duke's  Table,  showing  the  average  height,  weight,  and  chest 
'asnrement  of  English  public  school  boys,  may  be  taken  as  a  standard : — 


AOR. 

HK 

[OHT. 

InM. 

W  EIGHT. 

St.    Lbs. 

1     Chest  Qibth. 

Ft. 

Ina. 

13 

4 

10* 

6 

Oi 

2^ 

14 

ft 

oj 

0 

9 

'            29^ 

15 

f) 

3 

7 

Or 

30| 

\i\ 

5 

5 

8 

H 

32- 

17 

f) 

7 

9 

2 

34; 

i 

18 

f> 

8 

9 

11 

35] 

1 
1 

The  following  table  refers  to  girls  of  all  classes,  and  is  taken  from  the 
port  of  the  Anthropometric  Committee,  1883.     Height,  without  shoes 
J  average  weight,  with  clothes : — 


AOK. 

Hetqht. 

WlIOHT. 

Ft. 

in. 

St    Lbs. 

13 

4 

9} 

6      3 

14 

4 

11} 

6     12} 

15 

5 

7 

7      84 

IH 

5 

n 

8      1 

17 

5 

M 

8      3^ 

18 

5 

-'4 

8      9 

From  such  tables  parents  may  learn  that  the  growth  of  a  child  is  not 
form  year  by  year,  but  that  from  the  tenth  to  fifteenth  year  growth  is 


768  Diet  ill  Boarding  Schools. 

most  rapid  in  girls;  whilst  in  boys  the  increase  isgi'eater  between  the  atjes 
of  fifteen  and  twenty.  Girls  show  the  minimum  of  growth  during  the 
ninth,  the  maximum  during  the  thirteenth  year ;  boys  show  a  minimum 
during  the  eleventh,  and  a  maximum  during  the  sixteenth  year. 

If  parents  would  take  the  trouble  to  take  such  measurements  at  stated 
intervals,  and  would  submit  their  children  during  health  to  periodical 
medical  examination,  they  would  be  conferring  a  lasting  benefit  upon 
the  children,  and  would  at  the  same  time  be  obtaining  information  enabliiij^ 
them  to  determine  whether  the  children  were  being  adequately  fed  at 
school.  As  an  alternative  I  would  suggest  that  the  school  authorities  in 
making  the  periodical  reports  on  the  pupil's  progress  should  include  a 
record  of  such  measurements — this  information  being  certainly  as  Im- 
])ortant  as  that  relating  to  the  child's  general  conduct  or  position  in  form. 

One  of  the  great  difficulties  in  the  feeding  of  children  at  school  is  due 
to  injudicious  feeding  during  the  holiday**.  If  a  child  is  allowed  at 
home  to  dine  late  and  to  have  unlimited  supplies  of  made-up  dishes  and 
sweets  he  is  hardly  likely  to  appreciate  the  return  to  plain  school  fare. 
Again,  unless  habits  of  eating  slowly  and  of  refraining  from  food  bet^veen 
meals  are  taught  during  early  years,  and  enforced  during  the  holidays, 
they  can  never  be  inculcated  by  the  teacher. 

If  a  boy  or  girl  complains  that  the  school  food  is  unpalatable  or 
insufficient  the  parents'  remedy  lies  in  a  complaint  to  the  teacher. 
Parents  tell  me  that  they  do  not  like  to  make  such  complaint  as  it  may 
lead  to  unpleasantness  for  the  child.  The  more  usual  procedure  is 
therefore  either  to  send  the  child  a  hamper  or  to  increase  the  supply  of 
pocket  money.  In  either  case  the  result  is  the  same,  namely,  that  the 
child  eats  a  supply  of  undesirable  food  between  meals  and  still  further 
neglects  the  food  provided  at  meal  times.  If  the  keeping  of  grub-shops 
and  the  receiving  of  hampers  were  prohibited  there  would  be  feirer 
complaints  of  defective  feeding.  Parents  should  treat  the  school 
authorities  with  gi-eater  frankness  in  this  matter,  and  credit  them  with  a 
greater  share  of  common-sense  and  desire  for  the  well-being  of  their  pupib. 

Before  leaving  this  aspect  of  the  question  I  should  like  to  point  out 
the  importance  of  greater  care  being  paid  to  the  cleanliness  and  repair  of 
children's  teeth.  Before  Altering  boarding-school,  and  once  a  year  daring 
their  stay  at  school,  the  child  should  visit  the  dentist  and  have  all  defects 
made  good.  Most  schools  have  a  routine  medical  inspection,  and  a  routine 
dental  inspection  is  of  scarcely  less  importance.  The  work  of  stopping  or 
i-egulating  need  not  necessarily  be  done  during  the  term,  but  the  dentist'* 
I'eport  should  be  sent  to  thc»  parent. 
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Quantity  of  Food. 

The  scliool-boy  between  the  ages  of  thirteen  and  eighteen  requires  as 
nuch  food  as  the  adult,  for  he  has  to  supply  the  waste  consequent  upon 
lis  ceaseless  activity,  and  at  the  same  time  to  provide  for  rapidly-growing 
issues.  The  routine  of  school  work  and  athletics  is  a  very  heavy  strain 
ipon  the  boy's  system,  and  the  amount  of  food  consumed  should  be 
nreater  durincr  the  term  than  durincj  the  holidays.  When  the  strain  of 
)ook-work,  or  of  games,  or  of  both,  becomes  excessive  the  appetite  fails, 
ess  food  is  taken,  and  a  vicious  circle  is  established.  It  is  not  sufficiently 
ippreciated  that  a  flagging  boy  or  girl  is  often  as  readily  restored  by  a 
'ew  days'  rest  as  by  increased  time  given  to  physical  exercise. 

With  plain  school  fare  there  is  no  fear  of  children  over-eating,  indeed 
the  difficulty  is  to  ensure  that  they  get  enough.  A  second  helping  is 
>ften  refused  by  the  child  because  it  is  not  the  custom  to  have  second 
helpings,  and  children  dread  being  jieculiar,  or  the  time  given  for  the 
meal  may  be  insufficient,  or  the  waiting  so  defective  that  only  those 
served  first  have  a  chance  of  a  second  helping.  Variety  in  food  is 
essential  if  the  ai)petite  is  to  be  maintained,  and  attention  paid  to  the 
cooking  and  serving  of  meals  will  be  amply  repaid  by  the  increased 
healthiness  of  the  school. 

Houiw  OF  Mkai>. 

The  two  most  important  points  with  regard  to  school  meals  are  that 
the  bi*eakfast  should  be  given  as  soon  as  possible  after  rising,  and  that  no 
heavy  meal  should  be  given  later  than  three  hours  before  bed-time.  The 
time  given  before  breakfast  to  preparation  of  lessons  is  in  my  opinion 
A'asted.  The  child,  after  tlie  night's  rest,  has  been  fasting  for  about  ten 
boors,  and  this  is  essentially  the  time  to  feed  and  not  to  work  him.  Both 
boys  and  girls  should  be  encouraged  to  take  a  cold  bath  and  then  have 
breakfast  served  within  half-an-hour  of  rising. 

I  know  that  school  authorities  will  complain  and  say  that  this  morning 
work  is  most  important ;  but  surely  it  is  possible  to  secure  the  required 
thirty-five  or  forty-five  hours  of  work  per  week  without  perpetuating  this 
most  objectionable  custom  of  study  before  breakfast.  The  practice  of 
giving  coffee  or  cocoa  with  biscuits  directly  after  rising,  and  breakfast  an 
hour  or  an  hour-and-a-half  later,  does  not  in  my  opinion  improve  matters. 
[n  the  rush  and  hurry  many  boys  neglect  it  altogether,  and  others  who 
take  it  lose  appetite  for  breakfast.  Tea,  the  last  substantial  meal  of  the 
lay,  should  not  be  later  than  7  o'clock  for  boys  who  are  to  be  in  bed  at  10. 
During  the  winter  months  tea  will  generally  be  served  much  earlier. 
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The  actual  time  spent  at  table  should  be  fixed,  twenty  minutes  for 
breakfast  and  half-an-hour  for  dinner  and  tea. 

We  may  now  consider  the  meals  seriatim  : — 

Breakfast. 

This  should  be  made  a  far  more  substantial  meal  than  is  usual  at 
school,  and  should  consist  of  porridge  with  milk  and  sugar  or  treacle,  tea, 
coffee,  or  cocoa,  bread  and  butter,  bacon,  eggs,  ham,  brawn,  pressed  beef, 
fish  or  sausages,  together  with  jam  and  marmalade  or  fresh  fruit  in 
summer.  1  am  often  told  that  children  (especially  girls)  do  not  like 
porridge,  but  this  is  partly,  I  think,  because  plain  oatmeal  is  used  or 
because  insufficient  milk  and  no  sweetening  agent  is  allowed.  If  some 
newer  preparation,  such  as  Quaker  Oats  or  Provost  Oats  is  employed 
there  is  a  great  saving  in  the  time  required  for  cooking,  and  the  porridge 
is  much  more  appreciated  by  the  children.  A  liberal  helping  of  sugar  or 
treacle  is  a  valuable  addition  to  the  child's  dietary.  Even  the  heartiest 
child  will  tire  of  a  breakfast  of  porridge  and  bread  and  butter,  and  the 
majority  of  children  require  that  something  else  should  be  provided.  I 
need  not  enter  into  details  as  to  suitable  articles ;  they  are  such  as  we 
provide  for  our  own  breakfast  tables.  The  neglect  of  proper  breakfast 
provision  is  more  common  at  girls'  schools  than  at  boys'  schools,  though  it 
is  as  much  needed  by  girls  as  by  boys. 

In  schools  where  the  fees  are  low,  or  in  schools  supported  as  charities, 
it  is  often  stated  that  the  funds  will  not  permit  of  any  addition  to  the 
ordinary  bread  and  butter  breakfast.  In  such  a  case  it  would  be  better  to 
lessen  the  amount  spent  for  educational  work,  or  to  diminish  the  amount 
of  food  at  some  other  meal.  At  my  suggestion  some  eighteen  months  ago 
an  addition  of  nitrogenous  food  was  added  to  the  ordinary  breakfast  of 
porridge  and  bread  and  butter  at  a  large  girls'  school.  The  food  provided 
was  either  an  egg,  brawn,  pressed  beef,  or  cold  bacon,  and  on  account 
of  scarcity  of  funds  this  could  only  be  provided  three  days  a  week. 
The  improvement  in  the  general  health  has  been  most  marked,  and 
the  necessity  for  medical  attendance  has  diminished  by  twenty-five  per 
cent.  The  cost  of  such  provision  amounted  to  about  £80  a  year,  or  IJd. 
a  head  per  diem,  for  ninety  girls.  There  had  been  no  diminution  in  the 
amount  of  bread  consumed,  pointing  to  the  fact  that  the  general  appetite 
has  been  increased. 

If  breakfast  is  at  eight  o'clock  and  dinner  at  1.30,  many  children  will 
feel  the  interval  between  meals  is  too  long,  and  there  should  therefore  be 
a  simple  lunch  of  bread  and  butter,  biscuits,  or  a  bun,  and  milk  at  eleven 
o'clock.  Boys  should  not,  however,  at  this  hour  be  allowed  to  partake  of 
unwholesome  food  from  their  own  hampers  or  the  grub-shop. 
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DiNNEK. 

The  quantity  and  quality  of  food  provided  for  this  meal  is  generally 

Bitisfactory,  the  chief  difficulties  are  poor  cooking  and  insufficient  service. 

t  should  be  the  teacher's  care  to  see  that  due  attention  is  paid  to  these 

oints.     The  ordinary  meal  of  meat,  vegetables,  and  pudding  might  more 

ften  be  supplemented  by  the  addition  of  soup,  this  being  one  of  our  most 

aluable  appetisers  and  aids  to  digestion.     A  healthy  boy  or  girl  should, 

8  a  rule,  require  a  second  helping  of  meat  (a  helping  of  meat  weighs 

rem  two  to  two  and  a-half  ounces),  more  especially  so  in  those  institutions 

^hich  do  not  provide  meat  at  other  meals,  and  where  the  amount  of  milk 

onsumed  does  not  exceed  a  pint  a  day  per  head.     The  provision  of  ale 

vith  dinner  or  supper  is  unnecessary,  and  modern  scientific  work  points  to 

he  injurious  effect  of  alcohol  in  any  form,  more  especially  upon  young 

arsons. 

Tea. 

This  should  be  made  a  more  substantial  meal  than  is  the  case  at 

»resent,  and  should  be  served  at  six  or  six-thirty.     It  should  be  under  the 

mmediate  supervision  of  the  teacher,  otherwise  boys  are  likely  to  indulge 

n  the  most  injudicious  forms  of  food.  Meat  with  tea  is  a  most  undesirable 

nixture,  and  one  which  is  most  likely  to  give  rise  to  indigestion.     Fish, 

ggs,  potted  meat  or  fish,  brawn,  and  salads  may  be  given  together  with 

ake,  scones,  jam,   marmalade,  and    bread    and    butter.     An  occasional 

hange  in  the  make  of  bread  should  be  afforded,  and  a  certain  proportion 

f  brown  or  whole-meal  bread  should  be  provided.     It  is  a  good  general 

ule  to  forbid  the  use  of  all  tinned  foods,  as  cases  of  poisoning  occasionally 

rise  from  such,  and  as  these  foods  are  often  kept  too  long  after  opening 

nd  undergo  decomposition. 

Supper. 

This  should  not  be  a  set  meal,  but  for  such  boys  as  require  it  there 
liould  be  a  supply  of  milk  or  cocoa,  and  bread  and  butter,  or  biscuits,  to 
»e  taken  half-an-hour  before  going  to  bed.  Nothing  can  be  more 
irejudicial  to  the  moral  and  physical  welfare  of  boys  than  partaking  of  a 
Dlid  meal  with  alcohol  at  or  immediately  before  bedtime. 

With  regard  to  all  meals  I  think  it  is  not  sufficiently  recognised  that 
1  order  to  obtain  the  full  benefit  of  food  it  should  be  eaten  with  interest 
nd  enjoyment.  Digestion  depends  chiefly  upon  appetite,  and  appetite  is 
xcited  by  the  organs  of  sight  and  smell,  and  by  pleasant  mental 
npressions.  It  is  important,  therefore,  that  food  at  school  should  be 
ooked  carefully  and  served  daintily.  There  should  be  as  little  as  possible 
f  routine  in  school  fare,  and  everything  should  be  done  to  discourage 
hildren  rushing  their  meals  in  order  to  get  to  work  or  to  play. 
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A    PLEA    FOB    THE    TEACHING    OP 

DOMESTIC    HYGIENE. 

By   ALFRED    GhUBBNTVOOD,    ]VI.r>..    r).I>.H:.. 

Medical  Officer  of  Health  for  Blackburn, 

(member.) 


SO  many  instances  of  mismanagement  on  the  part  of  the  housewife 
at  home  have  come  to  my  notice  recently,  that  I  thought  it  would 
be  of  interest  to  this  Congress  if  I  gave  my  impressions  and  suggestions 
on  this  subject. 

Last  year  I  conducted  an  enquiry  into  the  extent  of  underfeeding 
amongst  school  children  of  Blackburn,  and  a  number  of  interesting  facts 
came  to  light,  which  have  an  important  bearing  upon  the  social  habit* 
of  the  working  classes  of  this  town. 

It  is  needless  to  say  there  were  many  difficulties,  such  as  an  unwilling- 
ness of  many  people  to  supply  information  as  to  the  addresses  of  families 
where  underfeeding  was  suspected ;  the  hesitation  of  some  parents  in 
answering  questions  of  a  private  nature,  such  as  income  and  expenditure ; 
the  difficulty  of  obtaining  accurate  information  regarding  habits  of 
parents,  etc. 

During  my  enquiry  attention  was  given  to  such  points  as  the  number 
in  family,  ages,  occupation,  wages,  sanitary  condition  of  the  home,  rent, 
cost  of  clothes,  food,  coal,  clubs,  habits  of  parents,  etc. 

The  result  of  my  investigation  showed  that  not  more  than  1'3  jjer  cent 
of  the  Blackburn  school  children  were  underfed,  and  I  formed  the  opinion 
that  the  question  was  one  rather  of  the  quality  than  the  quantity  of  the 
food  given. 

Many   homes   were    visited    in    which    considerable   waste  occurred 
through  a  lack  of  knowledge  as  to  cheap,  nutritious  articles  of  diet,  and 
economical  cooking.     In  other  words,  the  money  might  be  made  to  go 
further    in   some  families   by  the   exercise   of  a   little   extra   care  and 
additional  teaching. 

It  is  important  that  the  elder  girl   scholars  should  be  taoj^ht  the 
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tion  and  cooking  of  such  meals  as  are  available  in  a  working  man's 

This  is  more  important  than  a  knowledge  of  the  preparation 
Y  dishes. 

!s  also  important  that  the  mothers  should  have  an  opportunity 
giving  similar  instruction,  including  economical  shopping,  and 
;  an   elementary   knowledge   of   the   nutritious   value   of   various 

of  food. 

5  diflFerence  between  mothers  of  families  receiving  the  same  wages 
striking.  Some  mothers  have  no  idea  of  mending  clothes,  making 
systematic  cleansing  of  house  or  person,  and  the  numerous  other 
which  make  all  the  difference  between  comfort  and  the  reverse. 

I  found  sevei"al  cases  of  underfeeding  amongst  children  Jis  a  result 
es  within  the  control  of  the  parents  such  as  alcoholism,  laziness, 
ence  and  bad  management. 

order  to  obviate  some  of  the  dangers  resulting  from  a  lack  of 
Ige  of  this  branch  of  hygiene,  courses  have  been  arranged  at 
im  for  girls  who  have  left  school  and  for  mothers.  These  lessons 
iducted  by  various  head  teachers,  who  have  themselves  been 
«d  in  the  subject. 

following  is  the  syllabus  which  has  been  prepared  for  this  purpose : — 

Domestic  Hygiene. 
rief  description  of  the  human  body,  its  functions  and  requirements: — 
hy  home.  How  to  dispose  of  kitchen  refuse, 

ir.  What  to  drink. 

Beverages. 
fi.  Healthy  habits, 

less.  Clean  bodies  (skin,  hair,  teeth). 

Baths,  hot  and  cold. 

Clothing,  and  its  choice, 
mgers  of  dirt.  Work,  rest,  and  play. 

od.  How  to  deal  with  simple  accidents 

)n  and  indigestion.  which  may  occur  at  home. 

>ice  of  food.  Home  nursing, 

keep  and  store  food.  Management  of  a  sick  room, 

eding   and    care    of   young      Care  of  the  sick, 
en. 

ing  the  next  session  a  few  lessons  will  also  be  given  to  mothers 
ig  the  food,  work,  and  care  which  are  desirable  before  and  after 
cy.     It  is  singular  how  many  erroneous  and  dangerous  practices 
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are  carried  out  in  this  age  of  civilisation.  In  my  own  town  many  women 
believe  firmly  that  they  may  get  up  and  go  about  as  usual  two  or  three 
days  after  confinement,  provided  they  go  back  to  bed  on  the  ninth  day  I 
The  danger  of  such  a  procedure  is  obvious. 

It  is  probable  that  the  recent  legislation  in  the  Midwives  Act  of  1902 
will  have  the  effect  of  producing  a  better  type  of  nurse  in  confinement 
cases.  Midwives  can  do  much  useful  work  not  only  in  guiding  the  mother 
but  in  giving  instruction  regarding  the  feeding  and  care  of  infants.  It  is 
therefore  important  that  midwives  also  should  receive  a  sound  training  in 
the  principles  of  domestic  hygiene. 

Instruction  given  on  lines  similar  to  those  indicated  above  cannot  fail 
in  a  few  vears  to  have  most  beneficial  results. 
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MEDICAL    INSPECTION    OF     SCHOOLS. 

By    JAMES    KERU,     M.A.,    M.I>.,    D.P.H. 

(fellow.) 


IilDUCATION  has  become  all  embracing.  Every  child  has  to  be 
J  educated.  The  country's  educational  bill  runs  into  millions;  but 
wastage  is  enormous,  wastage  in  two  ways.  The  first  is  most  obvious,  on 
baildings  and  furniture  which  are  unsuitable ;  schools  which  err  in  some 
hygienic  provisions  before  they  are  built  so  that  later  either  costly 
remedies  have  to  be  found,  or  the  schools  have  to  be  continued  under  con- 
litions  making  for  inefficiency. 

The  second  is  in  misdirected  education ;  ten  per  cent,  of  the  children 
1  the  elementary  schools  are  receiving  instruction  from  which  they  will 
ot  get  permanent  benefit,  from  which  they  may  get  lasting  damage. 

Apart  from  this  there  exists  a  further  national  wastage  in  insidious 
isease,  or  permanent  injury  resulting  from  trifling  conditions  being 
Uowed  to  persist  unchecked. 

The  first  purpose  of  school  is  to  train  children  to  play  their  part  as 
good  citizens  of  the  commonwealth,  and  the  first  purpose  of  medical 
inspection  is  to  fit  children  to  benefit  by  schooling. 

Medical  inspection  has  come  in  the  popular  mind  to  be  associated  with 
certain  things,  which  are  incidentals,  but  are  not  the  whole  object  of 
nedical  inspection  itself,  in  fact  are  but  small  objects  in  the  field,  and 
hese  parts  of  the  work  are  often  confused  with  the  purposes  of  medical 
nspection,  or  even  taken  for  the  whole  work  itself. 

One  of  the  chief  of  these  is  the  prevention  of  contagious  disease.  It 
las  been  proposed  to  have,  and  in  America,  where  zeal  sometimes  outruns 
nsdom,  there  are  places  where  doctors  and  nurses  attend  daily  in  the 
chools  to  see  the  children  and  arrest  diseases.  This  certainly  is  a  case  of 
casting  the  ratepayers'  money  to  little  purpose. 

Practically  there  are  three  diseases  concerned  in  school  life :  these  are 
aeasles,  which  is  almost  incontrollable ;  scarlet  fever,  which  can  be  to 
ome  extent  controlled ;  and  diphtheria,  which,  if  the  doctor  is  permitted, 
an  be  suppressed  and  prevented ;  but  prevention  can  be  attained,  through 
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tlie  interest  and  knowledge  of  teachers  under  general  medical  supervision 
to  quite  as  practical  an  extent  as  by  a  perfunctory  daily  doctor's  visit,  Jind 
at  a  comparatively  insignificant  cost. 

Another  subject  taking  an  important  place  in  the  public  mind,  so 
important  indeed  that  local  education  authorities  frequently  consider  it  as 
an  isolated  matter,  is  the  vision  of  school  children.  Ten  per  cent,  of 
school  children  in  large  towns  have  bad  vision,  the  percentage  is  lower 
in  country  districts.  A  considerable  part  of  this  is  due  to  various  catarrhal 
conditions  and  is  eminently  preventable,  but  a  good  deal  is  also  due  to 
nervous  strain. 

The  subject  has  been  fairly  well  understood  for  30  or  40  years  past, 
but  still  it  is  supposed  that  spectacles  are  the  remedy  for  each  child.  Veiy 
few  children  really  require  glasses  or  ought  to  need  them,  the  things 
wanted  are  well-lighted  school  buildings,  clean  windows,  suitable  furniture, 
and  tasks  which  are  reasonable  and  suitable. 

The  school  doctor  should  be  an  official  attached  to  every  school ;  no 
school  can  be  said  to  be  likely  to  be  properly  conducted  which  is  not 
under  his  surveillance.  In  elementary  schools  this  should  be  required  as 
a  condition  of  grant.  He  should  attend  to  all  matters  likely  to  affect  the 
health  of  those  who  work  in  school,  and  the  Board  of  Education  should 
satisfy  themselves  of  the  efficiency  of  the  work  done,  for  the  health  of 
school  children  is  of  national  import,  should  be  a  national  concern,  and  so 
requires  supervision  by  the  Central  Educational  Authorities. 

At  present  the  things  that  have  already  been  spoken  about  require 
attention,  but  more  fundamental  matters  need  to  be  dealt  with  too. 

The  teachers  do  what  can  be  expected  of  them,  but  teachers  had  been 
teaching  for  half  a  century  and  the  inspectors  passing  children  as  satis- 
factory, when  some  were  literally  crawling  with  vermin,  and  in  roost 
schools  classes  could  be  found  where  forty  or  fifty  per  cent,  of  the  girls 
presented  evidence  of  vermin  in  their  hair ! 

These  are  the  fundamental  matters  that  the  school  doctor  has  to  begin 
with.  The  children  whose  clothes  are  sewn  on  them,  and  the  children 
who  sit  up  at  night  because  there  is  no  room  in  bed  for  them,  or  as  a  note 
I  read  some  time  ago  said,  "  six  people  in  the  one  room  and  two  children 
who  sleep  in  the  ash-bin."  The  relief  of  verminous  bodies  is  only  begin- 
ning, and  there  is  no  general  system  of  cleansing  baths  in  our  schools  as 
there  is  abroad. 

These  are  very  shocking  incidents,  but  the  important  point  is  that  they 
existed  and  were  generally  passed  over  until  the  doctor  began  to  visit  the 
schools. 
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The  whole  educational  method,  the  process  of  fatigue,  the  large  part 
of  each  hoar's  teaching  efforts  which  in  younger  children  is  wasted  from 
the  failure  of  their  brains  to  retain  the  work  impressed  upon  them,  are 
matters  which  iu  due  time  will  come  into  the  doctor's  consideration. 

In  England,  at  any  rate,  the  separation  of  children  according  to  their 
mental  capacity  has  been  largely  due  to  the  doctor. 

The  economical  possibilities  of  early  treatment  of  chronic  cases,  of 
tuberculous  and  debilitated  children,  by  months  if  need  be  of  country  or 
seaside  with  modified  schooling,  has  not  yet  been  appreciated.  The  need 
of  holiday  camps  for  boys,  and  of  training  to  strive  for  an  object  which  all 
can  struggle  towards,  marksmanship. 

It  is  difficult  to  say  where  the  school  doctor  s  work  shall  definitely  end, 
his  work  is  medical,  psychological,  pedagogical.  It  must  to  some  extent 
overlap  the  psychologist's  field,  and  even  invade  the  teacher's  domain. 
Here  in  this  borderland  all  must  work  as  colleagues,  administrator,  doctor, 
and  teacher;  but  hitherto  in  one  direction  a  sharp  limit  has  always  been 
fixed,  treatment. 

The  medical  treatment  of  all  cases  has  been  always  held  to  be 
beyond  the  function  of  the  public  authority.  It  is  my  own  doctrine. 
It  has  consequently  been  left  to  parents,  who  as  a  rule  are  ignorant  of  the 
importance  of  treatment  and  neglect  it,  or  take  the  child  to  a  hospital, 
where  in  many  cases  the  same  result  comes  about. 

I  doubt  whether  this  doctrine  of  non-treatment  will  be  justifiable  in 
the  future.  The  treatment  of  an  ailing  child,  the  relief  of  matters  which 
may  affect  its  whole  life  seems  sometimes  even  more  necessary  as  a  public 
duty  than  its  feeding.  The  school  doctor,  as  a  public  official,  must  also 
protect  the  child  and  the  community. 

It  is  notorious  that  in  certain  matters  affecting  the  public  health  many 
members  of  the  medical  profession  seem  quite  wanting  in  conscience. 
They  will  certify  a  child  as  free  from  disease  the  day  after  it  has  been 
excluded  from  school  on  the  positive  result  of  a  bacteriological  examination 
for  diphtheria,  or  as  fit  to  attend  school  whilst  obviously  suffering  from 
infective  conditions  of  ringworm  or  scabies. 

In  other  matters  where  a  child  has  disease  the  parent,  not  impressed 
with  the  importance  of  treatment,  often  neglects  this,  especially  in  cases 
which  in  school  are  common  and  chronic.  The  efforts  of  the  teachers, 
however,  often  get  such  children  taken  to  hospitals,  but  for  these  diseases 
it  is  very  doubtful  whether  the  benefits  derived  from  the  hospital  are 
worth  the  trouble  of  attendance. 

Chronic  eye  cases  are  often  practically  neglected  with  placebos,  other 
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refraction  cases  put  off  and  off,  or   a   pedantic  prescription   given  for 
unnecessarily  expensive  glasses  which  the  people  cannot  afford,  and  the 
child  does  not  get.     Discharging  ears  are  neglected  with  the  instruction  to 
syringe  them,  and  so  on.     And  the  cases  are  uninteresting,  tedious  and 
toilsome  to  deal  with,  their  number  is  so  great  that  a  conscientious  handling 
of  each  case  would  break  down  the  hospital  service  in  a  week,  and,  indeed, 
if  the  children  seen  by  the  school  doctors  in  a  week  all  went  to  hospital 
there  would  be  little  else  to  do  for  other  patients  for  the  rest  of  the  year. 

The  next  step  forward  in  public  health  will  be  the  provision  of  treat- 
ment for  all  such  common  defects  as  are  a  nuisance  or  a  risk  to  the  public 
without  being  an  actual  danger  to  life.  Vermin,  for  instance,  defects  of 
vision  remediable  by  glasses,  the  treatment  of  chronic  aural  discharge  (a 
condition  popularly  regarded  as  trifling,  but  presenting  a  very  unfavour- 
able and  fatal  outlook  if  left  unrelieved),  and  such  generally  non-fatal  but 
troublesome  and  offensive  diseases  due  to  vermin  or  parasites.  These  are 
likely  to  need  consideration  as  to  whether  they  should  not  be  prevented 
at  the  public  cost. 

School  doctors  then  are  wanted  to  visit  schools  regularly,  to  make 
teachers  acquainted  with  the  hindrances  to  education  among  the  children 
under  their  charge,  to  bring  to  light  various  conditions  bearing  on  health 
and  capable  of  relief,  to  put  into  their  proper  perspective  conditions  like 
the  existence  of  infectious  disease,  visual  troubles  or  sanitation  of  school 
houses,  which  at  present  are  given  an  exaggerated  impoi*tance  to  the 
neglect  of  other  important  matters — such  as  the  early  beginnings  of  disease 
or  defects  likely  to  seriously  affect  the  mental  or  physical  capacity  in  later 
life — educational  habits  or  methods  which  mav  be  hurtful. 

All  these  form  a  large  field  which  in  England  remains  almost  unex- 
plored. It  requires  workers,  but  the  school  doctors  should  be  men  or 
women  appointed  for  this  purpose.  The  school  work  should  not  be  shelved 
by  being  merely  added  on  to  an  already  overworked  medical  officer  of 
health,  still  less  should  it  be  given  to  an  assistant,  wherewith  to  fill  in  j^is 
spare  time. 
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MOTES  ON   LEGISLATION    AND    LAW   OASES. 

These  notes  are  oopied  by  permission  from  The  Law  Reports  pablished  by  The  Incor- 
porated Conndl  of  Law  Reporting  for  England  and  Wales. 

For  fall  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the  Library  of 
the  Institute. 


UOHT. — Ancient  Lights — Easentent — Alteration  of  Dominarit  Tenement — In- 
creased Burden  on  Servient  Tenement — Destruction  of  Easement — Action 
for  Deelaratloti  iliat  there  is  no  Easement, 

Tlie  plaintiffs  were  the  owners  of  a  piece  of  land  adjoining  the  defendant's 
>remise8.  The  latter  consisted  of  a  house  with  a  backyard  open  to  the  sky.  In 
he  house  there  were  on  the  ground  floor  two  ancient  lights  looking  into  the 
ard.  At  the  other  end  of  the  yard  was  a  shed  which  derived  light  from  the 
ard,  to  which  one  of  its  sides  was  open,  and  from  an  ancient  light  looking  on 
0  the  plaintiffs'  land.  Tlie  defendant  pulled  down  his  house  and  rebuilt  it, 
►reserving  the  ancient  lights.  He  raised  tlie  wall  between  his  yard  and  the 
plaintiffs'  land,  and  left  in  it  the  \^indow  to  the  shed  and  two  apertures  to  give 
ight  to  the  yard.  He  covered  in  the  yard  so  as  entirely  to  shut  out  all  liglit 
zcept  that  whicrh  came  through  the  apertures.  He  pulled  down  hoardings 
rhich  the  plaintiffs  had  erected  to  close  the  apertures  and  the  shed  window,  and 
hey  brought  this  action  against  him  for  a  declaration  that  he  was  not  entitled 
0  any  easement  over  their  land  for  light  and  air : — 

Held,  that  the  defendant  bad  increased  the  burden  on  the  plaintiffs'  land ;  it 
riis  impossible  to  sever  the  burden  and  say  that  he  was  still  entitled  to  impose 
D  the  plaintiffs'  land  the  burden  which  had  p^e^'iously  existed ;  he  could  no 
)nger  maintain  an  action  against  the  plaintiffs  for  interference  with  his  ancien^ 
ghts ;  he  had  no  right  which  could  be  enforced ;  and  therefore  that  the  plaintiffs 
rere  entitled  to  the  declaration  they  claimed. 

Ankebson  V,  Connelly  (Warrington  J.,  544).    Vol.  II.,  Ch.     1906. 
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DECISIONS    OF    COUNCIL    ON 

BE  SOLUTIONS    PASSED    AT    THE 

BRISTOL    CONGBESS. 


Recommendation  made  in  Section  I. — 

"  That  this  Congress  urge  the  Council  of  The  Eoyal  Sanitary  Institute  to 
represent  to  His  Majesty's  Government  the  desirability  of  submitting 
to  th(;  next  Imperial  Conference  proposals  for  a  system  of  Imperiil 
Notification  of  Infectious  Diseases.'' 

The  Council  have  written  to  His  Majesty's  Secretary  of  State  for 
Foreign  Affairs,  representing  the  importance  of  taking  steps  at  the  earliest 
opportunity  to  secure  an  international  notification  of  the  chief  infections 
diseases  liable  to  be  spread  by  international  communication. 


THE    HENRY    SAXON    SNELL    PRIZE. 


The  subject  given  this  year  for  the  Essay  in  competition  for  this 
Prize  was  "  Suggestions  for  Improvements  in  Sanitary  Appliances  for  use 
in  Workmen's  Dwellings  and  Labourers'  Cottages,  under  the  varying 
conditions  of  water  supply  and  drainage  usually  obtaining  in  towns  and 
villages."  Nine  Essays  were  sent  in  and  have  l)een  brought  under  the 
consideration  of  the  Council. 

Acting  upon  the  advice  of  the  Adjudicators  appointed  by  them,  the 
Council  have  decided  to  divide  the  prize  between  two  essayists,  whose 
essays  are  about  equal  in  merit,  and  they  have  awarded  to  Mr.  John  R 
Preston,  M.R.San. I.,  Leicester,  writing  under  the  motto  of  "John  of 
Gaunt,"  and  to  Mr.  E.  H.  Parkinson,  Architect  and  Surveyor,  Bradford, 
writing  under  the  motto  of  ^'  Spero  Meliora,"  each  the  sum  of  Twenty-five 
pounds  and  a  Bronze  Medal  of  the  Institute. 
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REVIEWS  OF   BOOKS. 


HYGIENE.* 

The  present  issue  has  been  completely  revised,  and  in  several  parts  rewritten, 
some  new  matter  being  also  introduced.  The  bacteriological  examination  of 
water  samples  has  been  very  carefully  but  succinctly  treated,  and  the  account  of 
the  processes  of  infection,  immunity  and  protection  has  also  received  careful  re- 
vision, and  well  deserves  the  closest  study.  In  every  respect  the  new  edition  has 
been  brought  thoroughly  up-to-date ;  and  not  only  does  it  contain  a  vast  amount 
of  useful  and  reliable  information  on  every  subject  with  which  it  deals,  but  where 
it  treats  of  matters  of  a  speculative  nature,  the  authors  are  always  careful  to 
present  the  questions  involved  as  still  sub  judice,  so  that  no  misconception  can 
remain  in  the  mind  of  the  reader  as  to  what  statements  are  based  on  certain 
knowledge,  and  what  are  still  hable  to  future  revision.  In  dealing  so  thoroughly 
and  exhaustively,  as  "  Hygiene "  does,  with  every  branch  and  aspect  of  the 
science,  there  has  inevitably  been  a  certain  amount  of  compression,  but  the  style 
and  treatment  have  not  been  injurioasly  affected  thereby,  and  the  book  is 
emiently  readable  and  interesting  throughout.  For  this  reason  it  can  be  recom- 
mended to  the  general  reader  in  search  of  information,  as  well  as  to  the  student 
in  science  or  medicine.-  For  those  preparing  for  the  Diploma  of  Public  Health 
Examinations  the  book  should  afford  an  excellent  groundwork,  as  within  a  com- 
paratively small  compass  it  covers  pretty  well  the  whole  tield  of  study. 

L.  C.  P. 


THE   LABOEATOKY   BOOK   OF   DAIRY   AXALYSIS.t 

The  author  hopes  that  this  little  work  "•  will  afford  assistance  to  analysts, 
health  officers,  dairy  students,  and  those  engaged  in  the  supervision  of  dairies.*' 
Pbotc^raphic  illustrations,  possibly  suitable  for  elementary  schools,  but  of  Httle 
use  to  analysts,  occupy  about  one-quarter  of  the  volume  Fig.  29,  for  instance, 
ahows  the  way  to  look  through  a  microscope ;  fig.  20  seems  to  sanction  the 
practice  of  placing  a  bottle  of  ether  in  close  proximity  to  a  naked  tlame,  and 
most  of  the  figures  contain  portraits  of  the  laboratory  staff. 

A  short  description  of  milk  and  its  products  is  followed  by  two  useful  tables 
of  (I.)  the  average  monthly  composition  of  milk  morning  and  evening  for  1904 


*  Hygiene,  by  J.  Lane  Xotter.  M.A.,  M.D.,  and  R.  II.  Firth,  Lt.-Col.  R.A.M.C.  Sixth 
Edition.    477  pp.,  8vo.;  price  48.  6d.     Longmans,  Green  &  Co. 

t  The  Laboratory  Book  of  Dairy  Analysis.  By  IF.  Droop  Richmond.  F.I.C.,  Analyst  to 
the  Aylesbury  Dairy  Co.,  Ltd.  90  pp.,  8vo.  Illustrated  with  Photographs  by  the  Author. 
Griffin  &  Co. 
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(in  which  connection  it  is  suggested  later  in  the  hook  that  samples  should  be 
judged  as  to  genuineness  by  considering  the  season,  and  (II.)  the  average  compo- 
sition of  dairy  products.  In  the  chapter  on  milk  analysis,  the  use  of  the  We«t- 
phal  balance  is  not  mentioned.  The  table  for  calculating  milk-sugar  from  the 
reduced  copper  (p.  34)  does  not  explain  why  one  is  not  strictly  proportioned  to 
the  other,  but  the  description  is  made  very  interesting  by  the  statement  that  a 
"  policeman  "  is  used  for  removing  the  precipitate  from  the  sides  of  the  beaker. 
The  ordinary  methods  for  the  various  determinations  are  given  sufficiently  to 
refresh  one's  memory,  but  hardly  with  enough  care  for  a  person  unfamiliar  with 
the  subject.  No  quantitative  methods  are  given  for  determining  preservatives 
in  milk.  The  method  of  examining  butter-fat  is  only  adapted  to  the  detection 
of  margarine.  On  p.  74  we  find  :  **  Cocoa-nut  oil  has  a  rather  different  compo- 
sition from  that  of  margarine;  but  as  it  lowers  the  Eeichert-WoUny  figure, 
while  at  the  same  time  raising  the  potash  absorption  and  lowering  the  insoluble 
fatty  acids,  iodine  absorption  and  the  refractometer  figure,  its  detection  is  not 
difiicult.''  The  last  opinion  is  not  generally  held.  At  least  two  modifications  of 
the  Eeichart  process  are  directed  to  the  detection  of  this  adulteration  ;  these  and 
the  phytosterol  test  are  not  even  mentioned.  The  author's  quantitative  process 
for  boric  acid  appears  less  certain  than  the  Thompson  method,  and  surely  '0374 
is  not  the  factor  for  boric  acid  (as  H3BO3)  with  |  soda  (p.^62).  (H3BO3  = 
62,  .*.  1  c.c.  I  soda  =  '031  gramme).  Moreover,  this  factor  does  not  agree  with 
that  given  by  the  author  and  Mr.  Harrison  (viz.  '0368)  in  a  paper  read  before 
the  Society  of  Public  Analysts  on  April  9th,  1902  {Analyst  xxvii.,  179).  A 
statement  (p.  77)  that  "during  ripening  (of  cheese)  ....  the  percentage 
of  volatile  acids  may  be  somewhat  lowered"  does  not  accord  with  general 
experience. 

The  tables  given  are  useful  and  well-arranged,  and  the  sections  dealing  with 
detection  of  adulteration  from  results  of  analysis  are  sound  and  easy  to  follow. 

S.  B. 

A  HOUSING  POLICY.* 

Mr.  Nettlefold  at  the  outset  falls  into  line  with  most  other  writers  and 
thinkers  of  experience  in  housing  matters  at  the  present  day,  by  stating  that 
'*  the  housing  problem  is  something  much  bigger  than  a  mere  question  of  good 
sanitation,"  and  that  it  is  impossible  to  arrive  at  a  sound  conclusion  on  the 
subject  without  taking  into  very  careful  consideration  all  the  kindred  questions, 
social,  industrial,  and  economic,  with  which  it  is  so  intimately  connected.  He 
gives  a  very  interesting  account  of  the  efforts  made  by  the  Birmingham  Corpora- 
tion to  deal  with  the  local  housing  problem,  from  the  date  of  the  first  improve- 
ment scheme  of  that  city  down  to  the  present  time.  We  are  told  that,  although 
653  working  class  dweUings  were  demolished  imder  the  initial  scheme,  no  serioos 
shortage  of  house  accommodation  for  the  labouring  classes  was  experienced,  so 
long  as  the  natural  operation  of  the  law  of  supply  and  demand  was  allowed  free 
play,  without  interference  on  the  part  of  the  Corporation.  In  Mr.  Nettlefold's 
opinion,  the  erection  of  tenements  by  the  local  authority  in  Birmingham  has 
been  a  distinct  hindrance,  instead  of  a  help,  to  permanent  progress  in  housing 
reform.  The  moment,  he  says,  a  corporation  enters  into  a  business  like  house 
building,  other  people  go  out  of  it,  because  no  one  can  successfully  compete  with 
a  rate-aided  competitor.     Every  house  built  by  the  Corporation  has,  in  the  ei- 

*  '^A  HousiDg  Policy,*'  by  John  S.  Nettlefold.      104  pp.,  8vo.     Cornish  Bros.,  Ltd., 
Birmingham,  1905. 
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^rience  of  Birmingham,  stopped  the  erection  of  at  least  four  houses  hy  other 
people.  In  support  of  his  argument  against  cheap  house  accommodation  pro- 
ided  by  rate-aided  schemes,  he  quotes  Mr.  John  Bums,  to  the  effect,  that 
;heap  house  rent  at  the  community's  expense  would  be  a  grant  in  aid  of  lower 
vages.  He  prefers  to  see  wages  rise  to  meet  the  higher  rents  economically 
lecessary  for  better  houses,  as  they  have  risen  in  England,  rather  than  houses 
)royided,  as  in  Germany,  by  the  State,  at  un profitably  low  rents  to  meet  the 
ower  wages. 

Taming  now  to  the  improvement  and  proper  maintennce  of  working-class 
iweilings,  Mr.  Nettleford  shows  that  much  remains  to  be  done  by  local  authori- 
iea,  under  the  PubUc  Health  Acts  and  Part  II.  of  the  Housing  of  the  Working 
I^lasses  Act,  1890,  by  inducing  both  owners  and  tenants  to  recognise  their  legal 
uid  moral  obhgations,  and  gives  an  interesting  account  of  work  of  this  kind 
■eoently  done  and  still  in  active  progress  in  Birmingham.  Obstructive  and 
lopelessly  unfit  dwellings  are  pulled  down,  and  confined  and  unwholesome 
rourts  and  yards  opened  up,  altered  and  repaired,  at  comparatively  small  ex- 
yenae  and  much  to  the  advantage  alike  of  owners  and  tenants.  With  the  view 
Dainly  of  civilising  the  rougher  and  more  feckless  elements  of  the  working-class 
K)pulation,  he  advocates  the  general  adoption  of  Miss  Octavia  Hill's  system  of 
•ent  collection  and  sanitary  supervision  (now  obtaining  in  London,  Nottingham, 
uid  other  places)  by  ladies  specially  delegated  to  such  duties.  Furthermore,  he 
insists  upon  the  necessity  of  diminishing  the  existing  facilities  for  obtaining 
Irink,  by  reducing  the  number  of  houses  licensed  for  the  sale  of  intoxicating 
liquors.  Referring  to  the  questions  of  land  tenure  and  taxation,  he  says  it  is 
?ery  unsatisfactor}'  that  people  should  be  allowed  to  hold  land  indefinitely,  with- 
out paying  their  proper  proportion  of  the  cost  of  governing  the  district  in  which 
their  land  is  situated.  Incidentally  he  condemns  the  action  of  Trades  Unions  in 
restricting  output,  and  urges  workmen  to  give  a  fair  and  full  day's  work  for  a 
fair  day's  wage.  In  a  chapter  entitled,  "The  Example  of  Germany,"  a  short 
account  is  given  of  the  system  which  obtains  in  several  centres,  of  ^^hicb 
Dasseldorf  and  IJlm  are  leading  examples,  under  which  the  municipality  pur- 
chases a  wide  belt  of  country  surrounding  its  own  suburbs,  and  lays  it  out  in 
plan,  before  sale,  with  sufficient  broad  streets,  open  spaces,  prospective  tram 
routes,  and  other  like  desiderata,  in  such  a  way  as  to  ensure  the  subsequent  ex- 
tension of  the  town  upon  thoroughly  rational  lines.  The  writer  considers  that 
the  achievement  of  schemes  of  this  character  would  be  greatly  facilitated  by  the 
passing  of  an  Act  for  the  taxation  of  land  values,  which  shovdd  provide  that  the 
owners  of  land  must  declare  the  value  upon  which  their  land  is  to  be  taxed,  on 
the  distinct  understanding  that  the  local  authority  may  purchase  their  land  at 
that  price  if  they  desire  to  do  so. 

The  book  concludes  with  appendices  containing  (a)  the  Beport  of  the  Bir- 
mingham Housing  Committee  presented  to  the  Council  October  20th,  1903, 
which  is  to  a  large  extent  the  text  of  Mr.  Nettlefold's  discourse  in  the  book 
under  review,  (6)  some  particulars  of  various  Housing  Companies,  Trusts,  and 
issociations,  and  (o)  b<»oks  of  reference  to  which  the  author  has  had  access  while 
[X)mpiling  his  "  Housing  Pohcy." 

Mp.  Nettlefold  is  to  be  congratulated  upon  the  success  of  his  efiFort  to 
famish  in  the  little  book  before  us  an  instructive  and  suggestive  epitome  of  the 
Housing  Problem  of  our  great  centres  of  population  and  the  best  means  of  its 
dilution,  as  these  present  themselves  to  a  thoughtful  and  instructed  mind  at  the 
)re8ent  day.  P.  B. 
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MALAEIAL  FEVERS   AND   MALARIAL  PARASITES  IN   INDIA.* 

This  is  the  second  edition  of  a  book  well  known  to  students  in  our  great 
eastern  dependency,  though  possibly  little  familiar  to  the  generality  of  scientific 
readers  at  home.  The  author  does  not  claim  for  this  book  that  it  is  a  complete 
dissertation  on  the  complicated  story  of  malarial  fevers  and  their  causative  para- 
sites in  the  blood,  but  modestly  describes  it  as  a  record  of  a  series  of  observatioiis 
made  by  himself  in  Central  India  and  Burmah,  in  which  he  has  endeavoured  to 
bring  the  subject-matter  up  to  date.  In  this  respect  we  think  he  has  been  fairlj 
successful,  but  knowing  at  what  pace  the  literature  on  malaria  grows,  any  short- 
comings apparent  in  this  volume  can  be  sympathetically  overlooked.  The  book 
is  a  very  lucid  description  of  the  parasitology  of  malaria,  well  adapted  for  the 
clinical  worker  and  investigator  in  the  tropics.  It  is  well  printed,  efficiently 
illustrated,  and  full  of  interesting  facts :  not  the  least  being  those  which  corn- 
firm  the  conclusion  that  mosquitos  really  do  carr}'  malaria  from  man  to  man,  a 
view^  upon  which  the  first  edition  threw  some  doubt.  We  now  learn  that  the 
value  of  the  earlier  experimental  observations  were  vitiated  by  working  at  un- 
favourable temperatures.  Even  to  the  home  worker,  we  think  this  book  cannol 
fail  to  be  of  practical  value,  while  to  the  native  students  in  the  medical  college-* 
of  India  it  appears  to  be  of  the  first  necessity. 


ARTICLES   RELATING  TO   PUBLIC   HEALTH, 
Appearing  in  the  chief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings  :— 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  DisposaL 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed  «»» 
the  Library  of  the  Institute  for  the  tise  of  the  Members  ayid  Associate. 


Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Cattkll,  Alfiikd,  J. p.     Housing  Schemes  of  the  Sheffield  Corporation. 
Survei/or,  Oct.  loth,  1905,  pp.  44^-49. 

'*  Croft's  "  insanitary  area — artizans'  dwellings  in  flats — acquisition  of  proper- 
ties— rentals — Scotland  Street  area — suburban  schemes — surplus  lands — table  of 
cost  and  accommodation  of  several  schem(?s  in  Sheffield. 


*  Malaria  Fevers  iiiul  Malaria  Parasites  in  India,  by  Major  AiulrfW  Buchanan.  Indian 
Medical  Service.  Second  Edition.  2ir>  pp.,  witk  16  Plates  and  L^4  Pigures.  Calcutta: 
Thacker  Spink  X' Co. 
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Freeman,  Albert  C.  Crematoria  in  Great  Britain  and  Abroad.  Sur- 
veyor^  Oct.  20th,  27th,  Nov.  3rd,  10th,  17th,  24th,  and  Dec.  8th. 

A  series  of  illustrated  and  descriptive  articles  on  various  crematoria,  giving  a 
most  interesting  and  useful  history. 

SuTCLiFFE,  J.  D.  The  Progress  of  American  Schools  in  regard  to 
Health  Laws.     Building  News,  Oct.  20th,  1905,  pp.  537-38. 

Statutory  regulations  for  heating  and  ventilation — equipment  for  heating  and 
ventilating,  a  typical  school — comparison  of  steam  and  furnace  heating — new 
legislation. 

Building  Materials,  Construction,  and  Machinery. 

Harris,  Thos.  C.  A  Collapsible  Steel  Centre  for  Concrete  Sewers. 
Engineering  Record^  Dec.  2nd,  1905,  p.  642. 

Illustrated  description  of  collapsible  centreing  designed  by  the  author  for  use 
in  forming  concrete  sewers  of  oval  or  circular  sections. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Griggs,  Jull\n.  The  Sewage  Purification  Works  at  Columbus,  Ohio, 
U.S.A.     Engineering  Record^  Dec.  30th,  1905,  p.  730. 

Illustrated  description  of  sewage  purification  works  by  septic  tanks  and  filter 
beds. 

Ingram,  William  H.,  B. A.  The  Cleansing  of  Paris;  Street  Cleaning 
and  House  Kefuse  Removal.     Surveyor,  Ang.  18th,  1905,  pp.  246-47. 

The  staff — hours  of  work — sweeping  machines — street  watering  appliances — 
house  refuse — night  soil — removal  of  snow — areas  and  cost. 

Kershaw,  John,  B.  C,  F.I.C.  Electrolytic  Methods  of  Sewage  Sterili- 
zation. Surveyor,  Dec.  1st,  1905,  pp.  662-()3,  and  Dec.  22nd,  1905, 
pp.  749-50. 

Electrolysed  sea  water  for  disinfecting  purposc^s — theory  of  process — the  Watt 
cell — Hermite  cell — Atkins  cell — Woolf  cell — electrical  efficiencies. 


Heating,  Lighting,  and  Ventilating. 

RoSENBUSCH,    G.,    Assoc.M.Inst.C.E.       The    Ventilation   of   the    Baker 
Street  and  Waterloo  Railway.     Engineering,  Dec.  22nd,  1905,  p.  820. 

Action  of  trains  on  air  in  tunnels — experiences  in  ventilating  underground 
luilways  in  London — the  exhaust  system — test  of  fan  at  Waterloo  Station — 
description  of  method  employed. 
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FORTHCOMING   MEETINGS. 


Sessional  Meetings. 

Manchester^  Feb.  2nd  Discussion  on  "  Meat  Inspection,"  to  be  opened 
by  Prof.  A.  Sheridan  Del^pine,  M.B.,  B.Sc,  and  on  "  Jointing  of  Pipes 
for  Drains  and  Sewers,"  by  Prof.  J.  RadclifFe,  C.E.      \ 

Saturday,  Feb.  3rd.  Visit  to  Foreign  Animals  Wharf,  Lairage,  and 
Slaughter-houses  at  Old  TrafFord. 

London^  Feb.  14th.  Discussion  on  **Is  the  Intercepting  Trap  a 
Failure?"  to  be  opened  bv  W.  Butler,  M.B.,  D.P.H.,  and  R.  Bead, 
A.M.Inst.C.E. 

Leicester^  March  24tli.  Paper  on  Cremation,  with  particulars  of  the 
Leicester  Corporation  Crematorium,  by  C.  Killick  Millard,  M.D.,  D.Sc, 
M.O.H.     Visit  to  the  Crematorium. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances  under  the  Public  Health  Act,  1875 — 

Glasgow,  February  9th  and  10th. 

In  Hygiene  in  its  bearing  on  School  Life — 

London,  February  16th  and  17th. 

Lectures  to  Sanitary  Officers. 

The  Forty-first  Course  of  Lectures  and  Demonstrations  to  Sanitary 
Officers  will  commence  on  Monday,  Februar}'  12th.  The  Lectures  are 
arranged  to  include  the  subjects  scheduled  for  the  examination  for  Inspec- 
tor of  Nuisances  held  by  The  Royal  Sanitary  Institute  and  the  Sanitary 
Inspectors'  Examination  Board  (formed  by  The  Sanitary  Institute  and 
other  bodies). 

Lectures  on 
Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 

A  Course  of  Lectures  has  been  arranged  to  assist  those  desiring 
instruction  in  Sanitary  Science  as  applied  to  Building  and  Public  Works, 
suitable  to  Foremen  of  Works,  Builders,  and  those  engaged  in  Allied 
Trades,  Managers  of  Property,  Teachers  and  Lectm'ers,  and  others  who 
are  desirous  of  obtaining  the  Certificate  of  the  Institute  in  Sanitary 
Science  as  applied  to  Buildings  and  Public  Works. 

Inspections  and  Demonstrations  are  arranged,  and  include  visits  to 
Disinfecting  Stations,  Municipal  Depots,  Artizans'  Dwellings,  Wate^ 
works.  Sanitary  Works  in  Progress,  Refuse  and  Sewage  Disposal  Works, 
etc.,  etc.,  and  other  Public  and  Private  Works  illustrative  of  Sanitary 
Practice  and  Administration. 

.  The  Course  will  commence  on  February  21st. 


J 
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!!ouRSE  OF  Lectures  ox  Hygiene  in  its  bearing  on  School  Life. 

This  Course  of  Lectures  has  heen  arranged  to  assist  Teachers  and 
thers  interested  in  the  training  of  children  and  the  structural  conditions 
f  the  School,  who  purpose  entering  for  the  Examination  of  the  Institute 
II  Hygiene  in  its  bearing  on  School  Life. 

The  Course  will  commence  on  Febjuary  19th. 

Course  of  Practical  Tr.\ixing  for  Meat  Inspectors 

or  candidates  preparing  for  the  Examination  for  Inspectors  of  Meat  and 
)ther  Foods,  conducted  by  The  Royal  Sanitary  Institute. 

The  Seventh  Course  will  commence  on  February  22nd,  and  will  consist 
•f  systematic  Practical  Training  in  the  inspection  of  meat  at  a  Cattle 
Market,  including  Demonstration  on  live  cattle  and  sheep,  slaughtering 
,nd  dressing  of  animals,  names  and  situations  of  the  organs,  diseases  of 
nimals,  methods  of  stalling,  arrangements  of  markets  and  byres,  etc. 

Demonstration  will  also  be  arranged  at  a  knacker's  yard,  where  in- 
truction  regarding  the  flesh  and  organs  of  the  horse  will  be  given. 

The  Course  will  continue  for  two  months. 

Demonstrations  will  be  given  at  the  Institute  on  Friday  evenings  and 
t  a  Market  on  Saturdav  afternoons. 

» 

In  addition  to  the  Practical  Training  at  a  Market,  the  Course  will 
nclude  the  Lectures  on  Meat  and  Food  Inspection  given  in  the  Parkes 
Museum. 


Special  Course  ox  Food  and  Mkat  Ixspectiox. 

Third  Special  Course  of  Practical  Training  in  Food 'and  Meat  Inspec- 
ion  for  Commissioned  Officers  and  Professional  Students  preparing  for 
;he  Examination  for  Inspection  of  Meat  and  Other  Foods,  conducted  by 
Che  Royal  Sanitary  Institute,  will  commence  on  April  20th. 


The  dates  muL  subjects  of  the  Lectures  and  Demoiistratlons  in  each  Course 

are  given  month  hy  month  in  the  Calendar. 
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Calendar,  February  and  March,  1906. 

Ab  far  a$  at  present  arranged. 


'  As  occasion  requires. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 

at  5  p.m. 
Exhibition  Coramittee        .         .|  Monday  in  the  week  preceding  the  Council,  tt 
Congress  and  Editing  Committee  |  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .        . )  Tuesday  in  the  week  preceding  the  Council^  at 
Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Special  Purposes  Committee       .i  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    .         .         .  j  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  . 
New  Premises  Committee  . 
Disinfectant  Standardisation 
Committee     .        .         .  , 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  daji 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

Couixdl  and  Committee  Meetings  are  suspended  during  August  and  September^  and 

the  Museum  and  Library  are  dosed  on  Public  Holidays, 

FEBRUARY. 

2  F.\  Sessional  Meeting,  at  U  a.m.,  3fANCHBSTER.  Discassion  on  *'Meat  lospec- 
tion,"  to  be  opened  by  Prof.  A.  8.  Delepine,  m.b.,  b.sc,  and  on  *'  Jointing  of 
Pipes  for  Drains  and  Sewers,"  to  be  opened  by  Prof.  J.  Radcliffe,  C.E. 

3  8. '  Visit  to  Public  Abattoirs,  Manchester. 

9    F.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  and 
10    8.  J     for  Inspectors  of  Nuisances,  Glasgow. 

12  M.    Lecture  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  A :  Introductory  Remarki, 

Public  Health  Acts— English,  Scotch,  Irish;  other  Statutes  relating  to  Public 
Health;  By-laws  (Model,  etc.),  Regulations,  Orders,  Memoranda,  etc.,  by 
J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h.,  m.o.h.  Lambeth. 

13  T.    Lecture  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  B :  Public  Health  (London) 

Act ;  Metropolis  Local  Management  Acts ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  or  London,  by  J.  Priestley,  b.a.,  m.d.,  m.b.c.s.,  d.p.h. 

14  W.   Sessional  Meeting,  at  8  p.m.,  London.    Discussion  on  *'  Is  the  Intercepting 

Trap  a  Failure  h'*  to  be  opened  by  W.  Butler,  m.b.,  d.p.h.,  m.o.h.,  Willwden, 
and  R.  Read,  assoc.  m.inst.c.e..  City  Surveyor,  Gloucester. 

10  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  C :  Factory  and  Workshop 
Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  affect  the  Saoitarr 
Inspector;  Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  J.  Westley, 

B.A.,  M.D.,  M.R.C.S.,  D.P.H. 

.J     a*  [  Examination  in  Hygiene  in  its  bearing  on  School  Life,  London. 

19    M.    Lecture  to  School  Teachers,  at  7  p.m.     *'  Physiology,*'  by  Prof.  H.  R.  Kenwood, 

M«B. 

19  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — GenenJ, 
A :  Outdoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.s.e..  m.o.h.,  Finsbury. 

21  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.nL  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept,  Borough 
of  Islington. 

21  W.  Demonstrations  in  the  Parkes  Museum,  at  6  p.m..  Building  Materials  and  Con* 
struction,  by  the  Director,  E.  White  Wallis,  f.s.s. 


I     W.  Lecture  to  School  Teachers,  at  7  p.m.    **  Physiology,"  by  Prof.  H.  R.  Kenwood, 

1  W.  Lecture  to  Sanitary  Officers  at  7  p.m.    Duties  of  a  Sanitary  Lispector— General 

B :  Indoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.8.e. 

2  Th.  Lecture.    Meat  Inspectors*  Course  at  6.30  p.m. 

3  P.    Lecture  to  School  Teachers,  at  7  p  m.    "  Physiology,"  by  Prof.  H.  R.  Kenwood, 

Ja.B* 

3  F.  Demonstrations  in  the  Parkes  Museum,  at  6  p.m..  Baths  and  Lavatories,  by  the 
Director,  E.  White  Wallis,  p.s.8. 

^  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — C  : 
Offensiye  Trades  and  Trade  Nuisances,  etc.,   by  G.  Newman,  m.d.,  d.p.h. 

^   8.    Demonstration.    Meat  Inspectors*  Course  at  2  p.m. 

!^4  S.  Inspection  and  Demonstration  at  the  Willesden  Infirmary,  at  3  p.m.  Conducted 
by  A.  Saxon  Snell,  f.b.i.b.a. 

^  M.  Demonstrations  in  the  Parkes  Museum,  at  6  p.m.,  Waste  Preventers  and  Water 
Closets,  by  the  Director,  E.  White  Wallis,  F.8.S. 

6  M.  Lecture  to  Sanitary  Officers  at  7  p.m.     Infectious  Diseases,  by  A.  Wellesley 

Harris,  m.r.c.8.,  d.p.h.,  m.oji.  Lewisham, 

S  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Methods  of  Disinfection,  by  A.  Wellesley 
Harris,  m.r.c.s.,  d.p.h. 

MARCH. 

>    p    ) 

^    g    I*  Examination  in  Hygiene  in  its  bearing  on  School  Life,  Blackburn. 

2  F.    Lecture  to  School  Teachers  at  7  p.m.,  "  Food  and  Clothing,"  by  Col.  J.  Lane 

Notter,  R.A.M.C. 

I  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Elementai-y  Statistics,  by  D.  Wellesley 
Harris,  m.r.c.8.,  d.p.h. 

3  S.     Inspection  and  Demonstration  at  Tottenham  Disinfecting  Station  and  Dust 

Destructor,  at  3  p.m.    Conducted  by  J.  F.  Butler- Hogan,  b.a.,  m.d..  Medical 
Officer  of  Health,  Tottenham. 

)    S.     Demonstration— Meat  Inspectors  Course  at  2  p.m. 

5  M.  Lecture  to  School  Teachers  at  7  p.m.  *'  Physical  Exercises  and  Accidents,'*  by 
Philip  Boobbyer,  m.d.,  m.s. 

5  T.  Lecture  to  Sanitary  Officers  at  7  p.m.  Elementary  Physics,  by  E.  J.  Steegmann, 
M.B.,  M.R.C.S.,  d.p.h. 

r  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

7  W.  Lecture  to  Sanitary  Officers  at  7  p.m.    Elementary  Physics,  by  E.  J.  Steegmann, 

M.B.,  M.R.C.S.,  D.P.H. 

)    F.    Demonstration— Meat  Inspectors  Course  at  6..30  p.m. 

J  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  '*  Elementary  Chemistry,"  by  E.  J.  Steeg- 
mann, M.B.,  M.R.C.S..  D.P.H. 

Examination  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  of  Nuisances,  and  on  Hygiene  in  its  bearing  on  School  Life,  Bir- 
mingham. 

)  S.  Inspection  and  Demonstration  at  the  Battersea  Disinfecting  Station,  Mortuary, 
and  Shelter,  at  2.15  p.m.  Conducted  by  G.  F.  McCleary,  m.d.,  d.p.h.,  m.o.h., 
Battersea. 

I  M.  Demonstration  on  Pipe  Joints,  etc.,  and  Drain  Testing  Appliances  in  the  Parkes 
Museum,  at  6  p.UL,  by  the  Director,  E.  White  Wallis,  f.s.s. 

J  M.  Lecture  to  School  Teachers,  at  7  p.m.,  '*  School  Buildings,  Water  Supply,  etc.,*' 
by  J.  Osborne  Smith,  f.r.i.b.a.. 

I  M.  Lecture  to  Sanitary  Offlcei-s  at  7  p.m.  ''  Elementary  Chemistry  and  Meteorology,*' 
by  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 


)    F. 

)    S.I 
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ASSOCIATES. 

M  Marked  that  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Meat 

and  Other  Foods. 

X  Marked  tbos  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  NaiMknees. 

'^"  1906.  Jan.     JAkbes,  Thomas  Henry,  36,  Trererton  Street,  North 

Kensxngioii. 
^'^^  1906.  Jan.     JAllen,  Francis  Henry,  28,  High  St,,  KetUring. 
'"^°  1906.  Jan.     t  Allwbight,  Francis,  9,  high  Street  Smth,  Ealing. 
"^^  1906.  Jan.     JAnnakin,  Edward,  20,  Bower  Road,  Harrogate, 
"="1906.  Jan.     t Ashman,  Richard  William,   16,  Montrose  Avenm, 

Redland  Bristol, 
"^*  1906.  Jan.     JBaxtee,  Walter,  9,  King  Street,  Normanton. 
"^*  1906.  Jan.     JBied,  G^eorge  W.,  Surveyor,  RlpUg,  Derby, 
''"'  1906.  Jan.     JBeain,  Albert  Harry,  High  Street,^  Staph  Hill,  near 

Bristol, 
'"''  1906.  Jan.  tBuTLEB,  William  Henry,  6,  Elderslie  Road,  Eliham. 
''"  1906.  Jan.  tCAEE,  John  Gould,  237,  Lillie  Road,  Fulham,  S.W. 
^^^  1906.  Jan.  JCaee,  Walter  Louis,  Surveyor  and  Inspector,  North- 
wood, 
3729  2906.  Jan.  tCLARKE,  John  Henry,  13,  Harpur  Street,  Bedford. 
"^°1906.  Jan.     JCoales,    Miss   Alice   Emily,    10,   Royal    Crescent, 

Weston- siqier-  Mare, 
^'^  1906.  Jan.     JCrantield,  Charles  Bennett,  Bamsland,  Westend, 

Southampton, 
""1906.  Jan.     JCrawshaw,  John   Edwin,   115,  HaworOi    Terrace, 

Plantation  Street,  Accrington, 
""1906.  Jan.     JCumming,  James,  32,  Harltsden  Road,    Willesden 

Green,  N,  W, 
"^*  1906.  Jan.     JDavies,  Archibald  John  Devereux,  3,  Prendcrgcut 

Hill,  Haverfordwest, 
"^^  1906.  Jan.     JDeax,  William  James,  AsH,  San,  Tnsp,,  Sliatufhai, 

China, 
"^^1906.  Jan.     tDRiscoLL,    Robert,    11,   Ascot    Terrace,    East   End 

Park,  Leeds, 
""  1906.  Jan.     iDrsoN,  Stafford,  198,  New  Uey  Road,  HuddersJUld. 
"'^1906.  Jan.    AfGrAiOER,  Sydney  Herbert,  m.r.c.v.s.,  IS,   GonvilU 

Road,  TJiornton  Heath, 
"'''1906.  Jan.     JGibbs,  William  Charles,  6,  SoutJicote  Road,  TvfuV 

Park,  Holloway,  N, 
"^'^  1906.  Jan.     tGrRirriTHS,  Theodore,  Prestwich,  near  Manchester, 
"'^1906.  Jan.     JHammerton,  Ernest,   The  Poplurs,  Darjield,  near 

Bamsley, 
"'^1906.  Jan.     t Harris,  Henry  William,  Mayberry,  Jtdnlee  Road, 

Weston-super-  Mare, 
"'M906.  Jan.     ^Harris,  Richard,  Little  Marlow  lid,.  Great  Marlow. 
""1906.  Jan.     JHeath,  Harr}'  Yernon,  Forton  Hall,  New2»ort, Shrop- 
shire, 
"•M906.  Jan.     JHitciiings,  Miss  Lottie,    800,  Ashton  New  Road, 

Clayton,  Mancluster, 
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"*•  1906.  Jan.    ^Hookb,  Fred  J.,  93,  Hampstead  Road,  X,  W. 
''"1906.  Jan.     tHooPBK,    Sergt.-Major    Arthur.    Depot    Gloucuter 

RegLy  4,  Court  Road,  Jlorfield,  Bristol. 
"**  1906.  Jan.     iJuPE,   James    Augustus,    London  House,    Ferriers, 

High  Wycombe, 
"*•  1906.  Jau.     JLaing,  Charles  Alexander,  1,  Hmrison  Road,  Edin- 

buiyh» 
1906.  Jan.     +Lloyd,  Albert  Edward,  Boroiu/h  Surveyor,  Higham 

Ferrers. 
'^^  1906.  Jan.     +rx)CK,  Frederick  Charles,  15,  Maude  Road,  Cam- 

berwell^  S,E. 
^^^  1906.  Jan.     iMABTLA^ND,  John,  B16,  Queen  Insurance  Buildings, 

10,  Dale  Street,  LiuerpooL 
^"  1906.  Jan.     iMrrciiELL,  Oscar  Parish,  10,  Sea  Terrace,  Middh- 

ton,  Hartlepool. 
^"  1906.  Jan.     +NA8n,  James  Charles,  237,  High  Street,  /Rochester. 
^^"1906.  Jan.     JOli),  Miss  L«iura,  6,  Parle  Crescent,  Weston-super- 
Mare. 
^^"1906.  Jan.     iPiCKERixo,   Harold,  Suminerhill  Place,  Newcastle- 

on-Tyne. 
''"  1906.  Jan.     +Plewes,    Harold,    Surveyor    and    Inspector,    Goole, 

Yorks. 
'''"  1906.  Jan.     iPRATT,  Ernest  F.  A.,  London  County  Asylum,  Be^- 

ley,  Kent. 
'''•  1906.  Jan.     JRagg,  George  William,  16a  Barnshury  Park,  N. 
''*^1906.  Jan.     tREAi),  George  James  Percy,  203,  High  Street,  Pen- 
dleton, Manchester. 
^"  1906.  Jan.     JRobinsox,  Miss  Adelaide,  23,  St.  MicliaeVs  Road, 

Sorthampton. 
^*=*  1906.  Jan.     iSTROUD,  Athelstan  Harvev,    Witham  Villa,  Bolton 

Road,  Upper  Edmonton,  X. 
^""^  1906.  Jan.     ^Taylor,  Alfred  Henry,  00,  Golhourne  Road,  North 

Kensington. 
^"^  1906.  Jan.     JTayixjr,  Walter  Floyd,  10,    Church  Rowl,    Upper 

Norwood. 
'*^"1906.  Jan.     JThorpe,    Wilfrid,   171,   ManchesUr   Road,   Defiton, 

Lanes. 
^'*'  1906.  Jan.     JTlrnbull,  Frank,  32,  lialdovan  Terrace,  Ihindee. 
''*' 1906.  Jan.     J  Willis,    Joseph   Alexarid«»r,    12,    Clarence  Street, 

Morecamhe. 
*'«•  1906.  Jan.     JWils^jx,  George  Edward,  25,  Joic^y  Street,  Sher- 

burn  Hill,  Durham. 
^"1906.  Jan.     iWooLi^RiiXrE,  Miss  Lavinia  Hannah,  Blyth  Bridge, 

Slokc'On-  Trent.  .'.-/§ 

*""  1906.  Jan.     JW^ight,  William  Henry  Bulbt-ck,  Asst.  Surveyor, 

Totton,  near  Southampton. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

*^^*  For  Publications  of  Societies  and  InstitutionSj  etc,^  see  under  ^*'  Academies P 


ACADEMIES  (British). 


London.      Institution  of  Civil  Engineers.      Minutes  of  Proceedings,  with  other 
selected  and  abstracted  papers.     Vol.  CLXII.    488  pp.,  8vo.    London,  190.). 

^  Tlie  InstiUUioH, 

Institution  of  Mechanical  Eitgineers,      Proceedings,  March-May,  1905. 


225  pp.,  8vo.     London,  1905.  The  Institution, 


Binnie,  Sir  Alexander,  Presidential  Address  to  Institution  of  Civil  Engineers, 
Nov.  7th,  1905.     20  pp.,  8vo.     London,  1905.  The  Auihor. 

Board  of  Education.  Outline  Scheme  for  teaching  Hygiene  and  Temperance  to 
the  Scholars  attending  Public  Elementary  Schools.  16  pp.,  8vo.  London, 
1905.  Purchoid. 

Hfll,  Leonard^  M,B.,  F.R.S,  Physiology  for  Beginners.  124  pp.,  8vo.  Lon- 
don, 1905.  The  Publisher  (E.  Arnold). 

Local  Oovemment  Board.  Eeport  of  Dr.  E.  P.  Manby  upon  the  sanitary 
circumstances  and  administration  of  the  Barnard  Castle  and  Startforth  Bunl 
Districts  comprised  within  the  Teesdale  Union.     12  pp.,  fcp.     London,  1905. 

W.  H.  Power,  C.B^  FXS. 

London.  King  Alfred  School  Society.  Eeport  of  the  Council,  1904-5.  24  pp., 
8vo.     London,  1905.  The  Sod^^- 

Massachnsetts,  State  Board  of  Health,  Twenty-sixth  Annual  Report.  448  pp.) 
8vo.    Boston,  1905.  The  Board. 


MEDICAL  OFFICEES  OF  HEALTH  AND  OTHEE  SANITARY 

EEPOBTS. 

Aberdeen,  November,  1905 . .         . .  Matthew  Haij,  M.D. 
OlasgOW,  San.  Insp.,  1904  . .  . .   Peter  Fgfe. 


Nabarro,  D.,  M.D.,  D.P.H.  The  Laws  of  Health.  184  pp.,  8vo.  London, 
1906.  The  Publisher  (E.  Arnold). 

Tasmania,  Department  of  Public  Health,  Handbook  and  Model  By-laws  under 
"  The  Public  Health  Act,  1903,"  for  the  use  of  Local  Authorities  and  others 
concerned  in  Local  Sanitary  Administration.    83  pp.,  8vo.     Hobart,  1905. 

The  De^ariimi' 
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LIST  OF  EXHIBITS  ADDED  TO  THE  MUSEUM. 

flooring.     **  Stonwod "  preparation,  fireproof.     Laid  witli  rounded  angles  and 
skirting  in  w.c.  and  urinal.  Stonwod  Flooring  Co, 

Blectric  LightiDg.    Case  containing  several  types  of  ^'  Linolite ''  Electric  Lamps, 
and  Eeflectors.     Diagrams,  &c.  The  Linolite  Co, 

'Terrasso."      Special  material  in  concrete  laid  near  Platform,  Museum,  and 
Science  room.  W,  B,  Simjfson  4'  ^'o. 


GENERAL   NOTES. 


CONGRESS,   1906. 

The  next  Congress  of  the  Institute  will  be  held  in  Bristol  from  July  9th  to 
4th,  1906. 

The  following  Sections  and  Conferences  have  been  arranged :  — 

Section    I.     Sanitary  Science  and  Preventive  Medicine. 
„        II.     Engineering  and  Architecture. 
„      111.     Physics,  Chemistry,  and  Biology. 

Conference  of  Municipal  Representatives. 

,,  Engineers  and  Surveyors  to  Municipal  Authorities. 

„  Medical  Officers  of  Health. 

„  Veterinary  Inspectors. 

Women  on  Hygiene, 
on  the  Hygiene  of  School  Life. 

The  Exhibition  will  be  held  in  the  Drill  Hall,  Queen's  Road,  from  July  9th 
o  2l8t.  With  this  number  of  the  Journal  is  enclosed  a  Member's  application 
orm  for  Tickets  for  the  Meeting. 

The  Committee  will  be  glad  to  receive  any  offers  of  papers  for  the  Congress 
rom  Members ;  those  wishing  to  contribute  should  send  in  their  names  as  early 
•5*  possible  to  the  Secretary. 

SEVENTH  INTERNATIONAL  CONGRESS  OF  ARCHITECTS, 

LONDON,  1906. 

This  Congress  will  be  held  in  London  from  July  16th  to  2l8t,  1906, 
^i^ganised  by  the  Boyal  Institute  of  British  Architects. 

The  subjects  for  Discussion  have  been  arranged  as  follows  : — 

1.  The  Execution  of  important  Grovemment  and  Municipal  Architectural 

Work  by  Salaried  Officials. 

2.  Architectural  Copyright  and  the  Ownership  of  Drawings. 
li.  Steel  and  Reinforced-Concrete  Construction : 

(a)  General  aspect  of  the  Subject. 

[b)  With  special  reference  to  ^Esthetic  and  Hygienic  considerations 

in  the  case  of  very  high  buildings. 
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4.  The  Education  of  the  Public  in  Architecture. 

5.  Statutory  Qualification  for  Architects. 

6.  The  Architect-Craftsman :   How  far  should  the  Architect  receiTe  the 

theoretical  and  practical  training  of  a  Craftsman  ? 

7.  The  Plannuig  and  Laying-out  of  streets  and  open  spaces  in  cities. 

8.  To  wliat  extent  and  in  what  sense  should  the  Architect  have  control 

over  other  Artists  or  Craftsmen  in  the  completion  of  a  National  or 
Public  Building;? 

9.  The  Responsibilities  of  a  G-overnment  in  the  Conservation  of  National 

Monuments. 
10.  The  Organisation  of  Public  International  Architectural  Competitions. 

The  Executive  Committee  will  be  glad  to  receive  offers  of  papers  before 
April  25th,  written  in  English,  French,  Italian,  or  Grerman. 

In  connection  with  the  Meeting  an  Exhibition  will  be  organised,  the  chief 
features  of  which  will  be — 

1.  A  Chronological  Exhibition  of  English  Architecture  from  the  Norman 

Conquest  (1066)  to  the  death  of  Sir  Charles  Barry  (18b0). 

2.  Oil  Paintings  and  Water  Colour  Drawings  of  English  Architecture. 

3.  English  Furniture  and  Silver  Work. 

The  minimum  subscription  of  Members  is  £1. 

Full  particulars  of  the  Meeting  can  be  obtained  from  the  Secretary,  Seventh 
International  Congress  of  Architects,  9,  Conduit  Street,  London,  W. 


PARKES  MUSEUM  NEW  PREMISES  FUND. 


Amount  Allotted  by  Council  

Contributions  and  Donations  promised  1899-1904 
Contributions,  1905,  already  Reported,  excluding 

Guarantee  Fund 


£  s.  i 

9,000  0  0 

1,101  13   0 

1,227  4   6 


Contrihutlons  since  last  report. 


J.  Blench        ...         

G.   F.   BlLMEIi  

tlvMES  Cook     ... 

Dr.  Souai5.  C.  IIormusjkk  ... 

Miss  E.  L.  Mavnard 

Dk.  J.  AsHiiuuTON  Thompson 

G.    WlLSON' 

Other  Amounts 


during  five  years 

•••  •••  ■■• 

during  five  years 
during  two  years 


10 

() 

2  12 

ti 

10 

(1 

2  12 

1) 

1    1 

0 

10  10 

(1 

10 

0 
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dE  ROYAL  SANITARY  INSTITUTE. 


MEETINGS    HELD. 


Sessional  Meetixgs. 

inchester. — The  Meetincr  was  held  in  the  Municipal  School  of 
olocry,  on  February  2n(l,  IIHX),  when  a  discussion  on  "Meat  In- 
)n"  was  opened  by  Prof.  A.  Sheridan  Delepine,  M.B.,  CM.,  B.Sc, 
n  "The  Jointing  of  Pipes  for  Drains  and  Sewers"  by  Prof.  ^, 
iffe,  C.E.  The  chair  was  taken  by  Col.  .J.  Lane  Notter,  M.A.,  M.D. 
;  300  Members  and  Associates  were  present.  Visits  were  made  on 
•d  to  the  Foreign  Animals  Wharf,  Lairage,  and  Slaughter-houses, 
the  members  were  entertained  at  tea  bv  Alderman  McOabe. 
mdon, — The  meeting  was  held  in  the  Parkes  Museum  on  Feb.  14th, 
when  a  discussion  on  *"  Is  the  Intercepting  Trap  a  Failure  ? "  was 
1  by  Wm.  Butler,  M.B.,  D.P.H.,  and  R.  Read,  Assoc.M.Inst.C.E. 
hair  was  taken  by  O.  Claude  Ro])S()n,  M.Inst.C.E. 

Bristol  Conciiess,   H^Ot). 

Public  Meeting  was  held  in  Bristol  on  February  2nd,  1906,  when 
ord  Mayor  presided.  It  was  aiuiounced  that  the  Right  Hon.  Sir 
rd  Fry,  P.O.,  LL.D.,  D.C.L.,  F.R.S.,  had  accepted  the  President- 
f  the  Congress.  The  Lonl  Mayor  accepted  office  as  Vice-President, 
'olston  Wmtle  was  elected  as  Chairman  of  the  Local  Committee, 
[r.  T.  J.  Moss- Flower,  Assoc. ALInst.C.E.,  as  IJon.  Local  Secretary. 

e  following  Sections  and  Conferences  have  been  arranged :  — 

[1    I.     Sanitary  Science  and  Preventive  Medicine. 

President— ^m  AVm.  J.  Collins,  M.D.,  F.E.C.S.,  B.Sc,  D.P.H.,  J.P.,  M.P. 

II.     Engineering  and  Architecture. 
PrMi(lent—Em\iy  T.  Hall,  V-P.K.I.B.A. 

III.     Phvsics,  Chemistry,  and  Biolog)'. 
Prendenf—W.  X.  Shaw,'  M.A.,  J).Sc',  F.K.8. 

ipal  Representatives. 

President — Counc.  Colston  Wintlr,  M.K.C.S.,  Chairman,  Health  Committee, 

L     Medical  Officers  of  Health. 

President— J),  S.   Da  vies,  M.D.,  D.P.H.,  Medical  Officer  of  Jhahh,  Bristol 

ears  and  Surveyors  to  Municipal  Authorities. 
Presidi^t—H .  Percy   I^oilnois,  M.Inst.C.K. 

nary  Inspectors. 

President — Frank  Leigh,  F.R.C.V.S. 

ry  Inspectors. 

President — A.  E.  Hl'DfcoN,   Chief  Sanitar//  Insptclor^   Cheltenham, 

n  on  Hygiene. 

President — Her  Grace  the  Dfchess  or  Bfauport. 

[ygiene  of  School   Life. 

B 
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The  Exbibition  will  be  held  in  the  Drill  Hall,  Queen's  Eoad,  from  Julj  9th 
to  2l8t.  With  this  number  of  the  Journal  is  enclosed  a  Member's  application 
form  for  Tickets  for  the  Meeting. 

The  Committee  will  be  glad  to  receive  any  offers  of  papers  for  the  Congress 
from  Members ;  those  wishing  to  contribute  should  send  in  their  names  as  earlj 
as  possible  to  the  Secretary. 

Arrangements  have  been  made  with  the  various  Railway  Companies  to  issue 
return  tick(»ts  to  Bristol  at  a  single  faro  and  a  quarter,  from  July  r)th  to  23rd. 

Examinations. 

Sanitary  Science  as  applied  to  Buildings  and  Public    Works, 

Plymouth.     January  2(5  and  27.     3  Candidates  ;  no  Certificate  was  granted. 
Glasgow.       February  9  and  10.      1  Candidate;  1  Certificate  granted. 

Inspectors  of  Nuisances. 

Plymouth.     January  20  and  27.      19  Candidates;  10  Certificates  granted. 
Ghisgow.       February  9  and  10.       12  Candidates  ;  8  Cert iti elites  granted. 

Ht/fjiene  in  its  Bearin/j  on  ScJiool  Life. 
London.     February  16th  and  17th.     5  Candidates;  3  Certificates  granted. 

Candidates  who  have  received  Certificates. 

In  Sanitary  ScicTice  as  applied  to  Buildings  and  PuhJic    Works. 

Millar,  Datid. 

Inspectors  of  Nuisances, 

AiNLEY,  Albert.  Hill,  Charles  William. 

AxDREws,  Thomas  William.  Hughes,  Wm.  Herbert. 

B  AS  FORD,  EOBERT.  KiRK,    WiLLIAM    WaTERS. 

Bealb,  Alberta  Mavde.  McKinnox,  Hugh. 

Bell,  William  G.  Xaughton,  Harold  Francis. 

Counter,  William  John.  Smith,  James. 

Crossley,  Herbert.  Southon,  Edgar  Gtilbert. 

Duncan,  James.  Tillbrook,  Thomas  John. 

(treio,  Thomas.  Trant,  Bertram  Pedrick. 

Ift/gien€  in  its  Bearnng  on  School  Life, 

Box,  Mary  Blanche.  Griess,  Katherine  Elizabeth. 

CuRWEN,  Irene. 


FORTHCOMING   MEETINGS. 


Sessional  Meetings. 
Leicester^  March  24tli.    Paper  on  "  Cremcation/*  with  particulars  of  tk 
Leicester  Corporation  Crematorium,  by  C.  Killick  Millard,  M.D.,  D.Scm 
M.O.H.     Visit  to  the  Crematorium. 

London,  Discussion  on  "  Treatment  of  Pulmonary  Tuberculosis  out- 
side Hospitals  and  Sanatoria,"  to  be  opened  bv  G.  A.  Heron,  M.D-' 
D.P.H.,  F.K.C.P. 

Lectures. 

Special  Coiirsf  on  Food  and  Meat  Inspection, 

Third  Special  Course  of  Practical  Training  in  Food  and  Meat  Iiisp<?<^ 
tion  for  Commissioned  Officers  and  Professional  Students  preparing  i®' 
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be  Examiuation  for  Inspection  of  Meat  and  Other  Foods,  conducted  by 
?he  Royal  Sanitary  Institute,  will  commence  on  April  20th. 

Courses  of  Lectures  are  now  in  progress  for — 
Sanitary  Officers. 

Hygiene  in  its  Bearing  (m  School  Life. 
Practical  Training  for  Meat  Inspectoi-s. 
Sanitary  Science  as  Applied  to  Buildings  and  Public  Works. 

The  dates  and  subjects  of  the  Lectures  and  Demonstrations  in  each  Course 

are  given  month  hy  month  in  the  Calendar, 

Examinations. 

In  Sanitary  Science  as  Applie<l  to  Buildings  and  Public  Works — 

Binningham,  March  9th  and   lOth. 

Inspector  of  Nuisances — 

Birmingham,  March  9th  and   lOtli. 

In  Hygiene  in  its  Bearing  on  School  Life — 

Blackburn,  March  2nd  and  3r(l. 
Birmingham,  March  9th  and  10th. 

Inspectors  of  Meat  and  other  Foods — 

Sheffield,  March  Kith  and  17th. 

Calendar,  March  and  April,  190(). 

As  far  as  at  present  aiTanged. 


]k)uncil  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 


Szhibition  Committee 


Monday  in  the  week  preceding  the  Council,  at 


^ogrees  and  Editing  Committee  J  4.30  p.m.  &  5.30  p.m. 

^Examination  Committee     .         .  1  Tuesday  in  the  week  preceding  the  Council,  at 

Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

pecial  Purposes  Committee        . )  Wednesday  in  the  week  preceding  the  Council, 

inance  Committee    .         .         .)  at  4  p.m.  and  5  p.m. 

filamentary  Committee  .         .  \ 

'ow  Premises  Committee  .         .    * 

►;«•   i^  T^   a^     J     J-    ...  r  As  occasion  requires. 

isinfectant  Standardisation     .  ^ 

Committee 

he  Parkas  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  6.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

^^^leiX  and  Committee  Meetings  are  suspended  during  August  and  September,  and 
the  Museum  and  Library  are  dosed  on  Public  Holidays. 

MARCH. 

F.    Lecture  to  School  Teachers  at  7  p.m.    *'Food  and  Clothing,"  by  Col.  J.  Lane 
Notter.  R.A.M.C. 

F.    Lecture  to  Sanitary  Officers  at  7  p.m.    '*  Elementary  Statistics,"  by  A.  Wellesley 

Harris,  m.r.cs.,  d.p.h. 

F    1 
;    g*   [  Examination  in  Hypfieue  in  its  bearing  on  School  Life,  Blackburn. 

^  8.  Inspection  and  Demonstration  at  Tottenbatn  Disinfecting  Station  and  Dust 
DePtructor.  at  3  p.m.  Conducted  by  J.  F.  Butler- Hogan,  b.a.,  m.d.,  Medical 
OflQcer  of  Health,  Totlenham. 
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3    S.    Demonstration— Meat  Inspectors  Course  at  2  p.m. 

5    M.   Lecture  to  School  Teachers  at  7  p.m.     **  Physical  Exercises  and  Accidents/'  by 
Philip  Boobbyer,  m.d.,  m.«. 

0  T.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Elementary  Physics,"  by  E.  J.  Steeg- 
mann,  m.b.,  m.u.c.s.,  d.p.u. 

7  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

7  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  **  Elementary  Physics,"  by  E.  J.  Steeg- 
mann,  m.b.,  m.u.c.s.,  d.p.ii. 

9    F.    Demonstration— Meat  Inspectors  Course  at  6.30  p.m. 

0  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Elementary  Chemistry,"  by  E.  J.  Steeg- 
mann,  m.b.,  m.u.c.s..  d.p.h. 

9    p.    Examination  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
-|      Inspectors  of  Nuisances,  and  on  Hygiene  in  its  bearing  on  School  Life,  Bir- 
10    8.        mingham. 

10  S.  Inspection  and  Demonstration  at  the  Battersea  Disinfecting  Station,  Mortuarj-, 
and  Shelter,  at  2.15  p.m.  Conducted  by  G.  F.  McCleary,  m.d.,  d.p.h.,  m.o.h., 
Battersea. 

12  M.  Demonstration  on  Pipe  Joints,  etc.,  and  Drain  Testing  Appliances  in  the  Parkes 
Museum,  at  6  p.m.,  by  the  Director,  E.  White  Wallis,  p.s.s. 

12  M.  Lecture  to  School  Teachers,  at  7  p.m.,  *'  School  Buildings,  Water  Supply,  etc.," 
by  J.  Osborne  Smiih,  f.u.i.b.^. 

12  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Elementary  Chemistry  and  Meteorolog)'," 
by  E.  J.  Steegmauu,  m.h.,  m.u.c.s.,  d.p.h. 

14  W.  Inspection  and  Demonstration  at  L.C.C.  Municipal  Lodging  House,  CarringtoD 
House,  Deptford,  S.E.,  at  3  p.m. 

14  W.  Lecture— Sanitary  Science  Course,  at  7  p.m.  *' Analysis  of  Air  and  Water,^  by 
E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

16  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    **  Calculations,  Measurements,  ant)  Plans 

and  Sections,'*  by  W.  C.  Tyndale,  m.inst.c.k. 

•to       "E*    '\ 

:2    a*  [  Examination  for  Inspectors  of  Meat  and  other  Foods,  Sheffield. 

17  S.    Demonstration — Meat  Inspectors  Course  at  2  p.m. 

17    S.     Inspection  and  Demonstration  at  the  Sewage  Works,  Sutton,  Surrey,  at  3  p.m- 
Conducted  by  C.  Chambers  Smith,  Town  Surveyor. 

19  M.   Lecture  to  Sanitary  Officers  at  7  p.m.    *'  Building  Materials,"  by  A.  Saxon  SneU. 

F.U.I. n. A. 

20  T.    Lecture  to  School  Teachers  at  7  p.m.      "  School  Furniture,"  by  Prof.  H.  H- 

Kenwood,  m.b.,  d.p.h. 

21  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (numb^J" 

limited).  Conducted  by  James  R.  Leggatt,  Supt.,  PubUc  Health  Dept..  Borou^** 
of  Islington. 

21  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  "Sanitary  Building  Construction  ac»** 
Planning :  Soil  and  Local  Physical  Conditions,"  by  A.  Saxon  Sneli,  f.b.i.b.a-- 

23    F.    Lecture— Meat  Inspectors  Course,  at  0.30  p.m. 

23  F.    Lecture— Sanitary  Science  Course,  at  7  p.m.    "  Sanitary  Building  Construction^ 

(Advanced),  by  A.  Saxon  Snell,  f.u.i.b.a. 

24  S.     Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works,  Ealing,  ^•J 

2.15  p.m.     Conducted  by  Charles  Jones,  m.inst.c.k.,  Borough  Engineer  ac*** 
Surveyor. 

24  S.  Sessional  Meeting,  at  ll  a.m,  Lkickstku.  Discussion  on  "  Cremation,  wi  J:f 
particulars  of  the  Leicester  Corporation  Crematorium,''  to  be  opened  by  *-'■ 
Killick  Millard,  m.d.,  d.sc,  m.o.h.    Visit  to  the  Crematorium. 

2(i  M.  Demonstration  on  House  Drainage  in  the  Parkes  Museum,  at  6  p.m.,  by  »^^^* 
Director,  E.  White  Wallis,  f.s.s. 
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\    M.    Lecture  to  Sanitary  Officers  at  7  p.m.    *'  Sanitary  Appliances,"  by  W.  C.  Tyndale, 

M.INST.C.K. 

r    T.    DemoDstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  Office, 
■    at  the  Public  Health  Office,  Town  Hall,  Upper  St.,  Islington,  N.,  at  7  p.m., 
by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough  of  Islington. 

r    T.    Annual  Meeting  of  Associates  in  the  Parkes  Museum  at  8  p.m.    Address 
on  **  Building.8  in  Garden  Cities,"  by  11. 1).  Searles  W(X)d,  f.r  t.h.a. 

I    W.  Lecture  to  Sanitary  Officers  at  7  p.m.     '*  Details  of  Plumbere'  Work,**  by  J. 
Wright  Clarke. 

)    F.    Demonstration  on  Water  Supply  in  the  Pai'kes  Museum,  at  6  p.m.,  by  the 
Director,  E.  White  Wallis,  f.s.s. 

)    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     ''  Ventilation,  Warming,  and  Lighting," 
by  A.  Saxon  Snell,  f.r.i.b.a. 

S.    Demonstration— Meat  Inspectors  Course  at  2  p.m. 

S.  Inspection  and  Demonstration  at  Morden  Hall  Dairy  Farm,  Morden,  Sm'rey,  at 
3  p.m.    Conducted  by  Oscar  J.  White. 

APRIL. 
I    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    '*  House  Drainage,*'  by  W.  C.  Tyndale, 

M.INST.C.K. 

1     W.  Inspection  and  Demonstration  at  the  East  London  Water  Works,  Lea  Bridge, 
Clapton,  at  3  p.m.    Conducted  by  Mr.  Blackburn,  Deputy  Engineer. 

4    W.  Lecture  to  Sanitary  Officers  at  7  p.m.  **  Water  Supply,"  by  J.  E.  Worth, m.inst.c.e. 

6    F.    Demonstration— Meat  Inspectors  Course  at  6.30  p.m. 

6    F.    Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Conditions."  by  J.  Kerr,  m. a.,  m.d. 

t)    F.    Lecture  to  Sanitary  Officers  at  7  p.m.    *'  Water  Composition,'  by  A.  Wellesley 
Harris,  m.u.c.s.,  d.p.h. 

6  F*.  i  Examination  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 
^  '  I  and  for  Inspectors  of  Nuisances,  and  on  Hygiene  in  its  bearing  on  School  Life, 
'  S-  J         Liverpool. 

7  8.    Demonstration — Meat  Inspectors  Course  at  2  p.m. 

7     S.    Inspection  and  Demonstration  at  the  Sewage  Outfall  Works,  Barking,  at  about 
3  p.m.    Conducted  by  J.  E.  Worth,  m.inht.c.k. 

M.   Lecture  to  Sanitary  Officere  at  7  p.m.    **  Sewerage,"  by  J.  E.  Worth,  m.inst.c.e. 

T.    Lecture  to  Sanitary  Officei-s  at  7  p.m.    **  Sewage  Disposal,"  by  J.  E.  Worth, 

M.INST.C.E. 

W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.  Public  Health  Department, 
Borough  of  Islington. 

\V.  Lecture  to  School  Teachers  at  7  p.m.    "Physical  Conditions,"  by  J.  Kerr,  m.a., 

M.D.,  D.P.H. 

W.  Lecture  to  Sanitary  Officers  at  7  p.m.    "Scavenging,"  by  J.  E.  Worth,  m.inst.c.e. 
^'  I  Easter  Holidays.    Library  and  Museum  closed. 
W.  Ordinary  General  Meeting  at  4.30  p.m. 

MAY. 

W.  Annual  Dinner  of  the  Institute.  The  President  of  the  Institute,  His  Grace 
The  Duke  ol  Northumberland,  will  take  the  Chair. 

JULY. 
-1^4       Congrress  and  Exhibition,  Bristol. 
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FELLOW,  MEMBERS,  AND  ASSOCIATES  ELECTED. 


S^     ^V'^-o'  FELLOW. 

N<i.       Election. 

'**  1906.  Feb.       Burgess,  Samuel  Edwin,  m.ixst.c.e  ,  Borough  En- 

ffineer  df  Surveyor,  South  Shithh. 

MEMBERS. 

*  Passed  Examination  in  SaniUry  Science  as  applied  to  Buildings  and  Pablic  Works. 

t  Marked  thus  have  passed  the  Examination  of  the  Institate  for  Inspectors  of  Naitances. 

S  Marked  thus  hare  paxsed  the  Examination  of  the  Institnte  in  Hygiene  in  itn  bearing  <  n 

School  Life . 

''•'"  1906.  Feb.       Axdeews,  George  Samuel  Burt,  m.ixst.cb.,  Toini 

Enfjineer,  Johannesburfj,  S,  Ajnca, 

^'"M906.  Feb.  Avbling,  Thoraa8  Clifford,  Assoc. m.ixst.c.e.,  Cen- 
tral JJousCf  New  Street,  Birmingham, 

^°"  1900.  May.     Bcxttomley,  Prof.  W.  B.,  m.a.,  ph.d.,  f.l.s.,  f.c.s., 

Kiiu/s  College,  \V,C, 

^°"  1906.  Feb.       Guessox,    Herbert,   d.p.u.loxd.,  m.ii.c.s.,    l.e.c.p., 

13,  Park  Court  Maimans,  Clapham  Park  Rd,,  S,  W, 

^•^^  1906.  Feb.       Fkogley,  James  Henry,  Assoc. m.ixst.c.e.,  fAjkeside, 

Bradshaw,  Bolton,  Lanes, 

'''''  1906.  Feb.    S  Halsby,  Miss  Evangeline,  4,  West  View,  Washwooil 

Heath  Road,  Saltley,  Birmingham, 

'"*"  1906.  Feb.   5JMoss,  Miss  Alice  Emily,  74,  Tamyson  Rood,  Small 

Heath,  Birmingham, 

="''  1906.  Feb.       Xigley,  James,  '' Highdiffe^'  Fulwick  Road,  hari- 

ford,  Kent, 

'''*M906.  Feb.     iPETTiT,  George  M.,  71,  St,  Quintin  Avenue,  A'oW/i 

Kensington,   \V, 

^*M906.  Feb.     ♦Keyxolds,   George   Henry,  49,  Moreliall  Aveaut, 

Follcestmie, 
1906.  Feb.       Roddick,   Thomas   F.,   m.d.,   ll.d.edix.,   Dean  of 

Faculty  of  Medicine,  McGill  Univei^sity,  80,  Union 
ivenue,  Montreal,  Canada, 


20^0 


^i 


ASSOCIATES. 

t  Marked  thus  have  paMKed  the  Examination  of  the  Institute  for  Sanitary  Inspectors. 

1906.  Feb.     iAsBOTT,  Arthur  Joe,  5,  High  Street,  Totncs. 
1906.  Feb.     JAxdrbws,    Thomas   William,   18,  SortJuimlterlaid 

Flact,  Teignmouth,  Devon, 

1906.  Feb.     JBasfobd,  Robert,  Pioneer  Sergt.,  27id  Somersetshire 

L,l,,  Crown  Hill  R,S,0,,  Plymouth. 

1906.  Feb.     JBeale,  Miss  Alberta  Maude,  2\,  Stuart  Rd,  Stoke, 

Devonport, 

'•'  1906.  Feb.     ^Brooks,   Henry,   135,  Avenue  Road,  Stoke  Road, 

Cos  port,  Hants, 


MIX 
3772 

.1771 

.1771 
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Mo.       EtecUoa 

""  1906.  Feb.     iCtAEKB,  Thomas  William,   Coop  Street,  Horbwy, 

"^ISOa.  Feb.     JDii,Livr.nAM,  Stuart  S.,  Hhii    VUla,  A>«'  Bedford 

l(.Hi,l,  Lalo,i,  linU. 
'"'1906.  Feb.     JDi'BKiN    .fohn  Thomas,    18,  Strairr  Slrtrt,    tt'et 

llarUfpoid. 
""1906.  Feb.     iJEllib,  Walter,  13,  Wmtuiorth  Terrntt,  Waltjteld. 
"■""1906.  Feb.     JHaglev,  diaries  E.,  SanOnrii  liuprrtor,  Chi-emont 

Miiniriiialili/,  <'<i/ie  Toivn, 
"-'  190(1.  Fell.     JHariiv,  William,  75,   UoiitulhiH  Street,  Bradford, 

Vorkt. 
""  1906.  Feb.     JHay,  Henry  T.,  39,  I'url  Street,  Oriwgl.;/,  r.ineohi. 
'"■"190(1.   F(;b.      JIlEIiliIN,  Jolui,  119,  ,S7<.y-nio«(   /toad,   Lomlon,  fi.W. 
""■  1906.  Feb.     illoCiABTii,  Mias  Adii  .Mice,  14,  St.  CithhrrCit  Road, 

Moor  Pari;  I'rentoii, 
'■■"1906.  Feb.     i Hughes,  William  H.-rbert,  Hr'tndarrni,  Aherdarr, 

Gla,„. 
'^'"1906.  Feb.     J.Iarvis.  Jlisn  Mary  Sprott,  llfi,  (It.  WreUm  Strett, 

Motf  Side,  M'lndiealfr. 
'""1906.  Feb.     JJouNSOK,    William.    12.    l>fm    Vie>r,    Wnllmtd^i- 

T;/ne. 
""  1906.  Feb.     IKwuiN,    Richard    Walter,    In,    fUfnho/mf    Road, 

UniiHint/Iiitiii,  Bradford. 
'"'1906.  Feb.     iLAMON»,  John,  9;i,  W'ooilhine  At-tnuf,  Wnlhend. 
""'  1901.  Apr.     iLKY,  E, .!.,  1,  SuutUii  Road,  Oilfield  J'ark;  Bath. 
'"■*  190(>.  Feb.     jMoREisos,  Ivor  Charles,  "Ah,.a;'  St.  Albatu,  Hert*. 
""  1900.  Feb.     JPbice.  Richard  Edward,  62,  A>i«  St.,  Molt,  Flint. 
""'1906.  Feb.     iR-vM  k.   ,\lfml,   lladlfn   Cottage.   Cavmdiff,  Street, 

Clareiiionl.  i'ltpe  ''olmnj,  S.  Africa. 
""  1908.  Feb.     jIRrimiebz,  Miss  Ella,  9,  lh,ilo>t  (Jrore.  Briulfor.1. 
""'  1906.  Feb.     JSolthox   Kdgar  (Hlbert,  Samden,  Benetulen,  Cran- 

broot,  Kent. 
'"■"  1906.  Feb.     JStonb,    William    .lames,    38.    h'ehle    Road,    Booth, 

Lirer/iooJ. 
'•■"  1906.  Feb.     iJTait,  Ijeonard,  halation  l/ot/iilal,  Morpe^i  Common, 

Northii  mherhmd. 
""  1906.  Feb.     iTii-SKCMjK,  Thi>nias  John,  96,  South  View  Trrraee, 

I'll/mouth, 
"■"1906.  Feb.     iTRA\T.  Bertram  Pedrict,  '' Friltiteombr,'^  ahiUlnf/- 

ton,  Kingebridije,  Dei-oa, 
""1906.  Fib.     tTi-nxBR.  John  H,  Vale 'Fenwe,  Peiri-'j,  Waterfoot, 

near  MantJietler. 
'"*1906.  Feb.     I  Walker,  William  Walle,  3.  Su„„,>erlou-e  Avenue. 

Fuhrood,  Slteffield. 
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GENERAL   NOTES. 


Hknuy  Saxon  Snell  Phizk. 

TMHE  Henry  Saxon  Sncll  Prize  was  founded  to  encourage  improvements 
J.  in  the  construction  or  adaptation  of  sanitary  appliances,  and  is  to  be 
awarded  by  the  Council  of  The  Royal  Sanitary  Institute  at  intenals  of 
three  years,  the  funds  being  provided  by  the  legacy  left  by  the  late 
Henry  Saxon  Snell,  F.R.T.B.A. 

The  prize  will  consist  of  £50  and  a  medal  of  the  Institute,  and  is 
offered  in  the  year  11)0()  for  an  Essay  on  "Suggestions  for  Improvements 
in  Sanitary  Appliances,  for  use  in  workmen's  dwellings  and  labourers' 
cottages  under  the  varying  (!onditions  of  water  supply  and  drainage 
usually  obtaining  in  towns  and  villages.'* 

Essays  must  not  consist  of  more  than  r),()00  words,  and  must  be 
delivered  before  Sept4?mber  30th,   1906. 


PARKES  MUSEUM   NEW   PREMISES  FUND. 

£       K   i 

Amount  Allotted  by  Council  9,000   0  0 

Cash  received  in  Donation?,  etc.,  1899-1905        ...        l,ir>7  11   <> 
Promises  of  Donations  &  Subscriptions,  already 

reported  to  Dec.  31,  1905  1,048    4  0 

Promises   of  Donations  to  the  Doi  olas    Galton 

v7A.LiL«l!4l:v  I  ...  ...  ...  ...  .••  ... 

Contributions,  1906,  already  Reported    

Contnhntioiis  since  last  report. 
Anthony  Buxton      

11.    OATCHPOLE  ...  .••  ...  ...  ...  ... 

F.  W.  King  (2n(l  donation)  

The  Worshipful  Company  of  Skinnehs  

Sir  Henry  Tanner finrinp  five  years 

Othei:  Amounts        


no  10 

0 

f>  17 

6 

10 

e 

10 

t) 

1   1 

0 

25    0 

0 

h    h 

0 

r> 

0 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF  BOOKS. 


PEACTICAL    SANITARY    SCIENCE.* 

This  book  is  described  in  the  preface  as  "  a  brief  summary  of  the  coarse  of 
3tical  lecture  demonstrations  given  to  the  D.P.H.  class  at  King's  College, 
idon."  Looking  at  it  from  this  point  of  view,  it  may  at  once  be  said  that  the 
k  possesses  some  value.  It  gives,  in  many  instances,  very  fair  descriptions  of 
Lytical  processes,  such  as  would  enable  students  to  work  them  out  satisfac- 
ly  by  themselves. 

On  almost  every  page,  however,  there  is  evidence  that  the  work  has  been 
ipiled  by  one  who  is  not  a  trained  professional  chemist,  while  moreover,  there 
many  mistakes  to  be  found,  which  detract  from  its  value  as  a  laboratory 
le. 

As  an  instance  of  this,  one  can  mention  on  page  25,  the  directions  for  pre- 
ing  a  solution  for  the  estimation  of  hardness,  wliere  the  following  occurs : — 
ry,  at  120^  C,  some  powdered  CaCL,  (calcite)  for  half  an  hour,  and  weigh 

one  gramme  into  a  porcelain  basin.  Add  a  few  drops  of  HCl,  and  to  avoid 
I  by  spirting,  cover  the  basin  with  a  watch  glass.  Evaporate  to  dryness." 
cite  is  not  calcium  chloride,  but  calcium  carbonate,  and  this  is  the  substance 
ioubtedly  meant. 

Again,  on  page  32,  under  the  quantitative  estimation  of  sulphuric  acid,  it  is 
ted  that  the  sulphuric  acid  is  returned  as  ^W  ^^  ^^*®  weight  of  sulphate  of 
ium  obtained.     This  would  give  a  result  only  one  half  of  that  really  found. 

Again,  under  Air  Analysis,  referring  to  the  detection  of  carbon  disulphide  in 
,  it  is  suggested  that  this  being  a  liquid  at  ordinary  temperatures,  a  drop  coidd 
collected  on  a  porcelain  lid  and  set  alight,  the  yellow  deposit  of  sulphur  left 
bind  being  noted.  It  would  be  vt^ry  interesting  to  know  ho\\ ,  in  practice,  this 
mlt  is  to  be  obtained. 

An  appendix  forms  part  of  the  voluinr,  in  which  certain  tables  appear,  and 
0  methods  for  the  preparation  of  standard  solutions,  and  it  is  interesting  to 
te  that  the  quantities  given  in  the  appendix,  in  some  instances,  are  different 
those  given  in  the  text  of  the  book.  Notably  is  this  the  case  in  the  making 
a  standard  solution  of  calcium  chloride  for  the  estimation  of  hardness,  before 
'erred  to,  and  also  in  the  preparation  of  Nessler's  Solution. 

The  subject  of  the  Bacteriological  Examination  of  Water  would  have  been 
ich  better  omitted  than  put  in  the  form  in  which  it  appears,  where  it  only 
Jupies  two  pages  and  a  quarter.  Anyone  conversant  with  work  of  this  type 
U  Know  how  impossible  it  would  be  to  give  an  inkling  of  the  necessary  labora- 
17  work  under  this  head  in  such  a  short  space. 

Perhaps  the  best  chapter  of  the  book  is  that  given  to  the  interpretation  of 
iter  results,  and  it  is  pleasant  to  be  able  to  commend  this  as  giving  a  good 
some  of  the  subject  as  at  present  understood. 

The  book  is  illustrated  throughout,  some  of  the  illustrations  being  exception- 
ly  good,  while  others  are  by  no  means  satisfactory.     One  cannot  help  feeling, 
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SUPPLEMENT.  26 

however,  that  it  is  a  pity  that  the  hest  illustrations  are  taken  up  with  such 
examples  as,  *'  Large  Air  Jar,"  "  Small  Air  Jar,**  "  Measuring  Flasks,"  '*  Solution 
and  Pipettes,"  etc.     The  object  of  introducing  these  is  hardly  evident. 

It  is  to  be  hoped  that  in  a  future  edition  necessary  corrections  and  alterations 
will  be  made,  and  the  book  will  then  become  much  more  useful  for  those  for 
whom  it  is  intended.  A.  B.  H. 

CREMATOEIA  IN   GREAT   BRITAIN   AND   ABROAD.* 

The  incineration  of  dead  bodies  is,  upon  most  grounds,  the  best  way  of  dis- 
posing of  them ;  and  although  the  method  has  appealed  more  strongly  to  some 
other  countries  than  to  our  own,  doubtless  the  near  future  is  destined  to  witness 
a  considerable  extension  of  the  practice  of  cremation  in  this  country. 

This  book  may  safely  be  consulted  by  those  concerned  with  the  practic&l 
application  of  this  method,  the  most  sanitary  of  all,  for  disposing  of  the  dead. 
Mr.  Freeman's  work  gives  a  concise  description  of  many  crematoria ;  the  fundir 
mental  principles  of  planning  crematoria  and  columbaria  ;  and  a  general  account 
of  the  design  and  construction  of  the  crematory  furnaces  in  operation. 

The  very  large  amount  of  information  imparted  is  well  arranged,  lucidlr  ex- 
pressed, and  copiously  illustrated  by  twenty-nine  full-page  illustrations  and  maDV 
others  in  the  text.  H.  E.  K. 


MEETINGS    HELD. 


Leiceiiter, — The  Meeting  was  held  in  the  Council  Chamber  on  March 
24th,  1906,  when  a  discussion  on  "  Cremation,"  with  particulars  of  th® 
Leicester  Corporation  Crematorium,  was  opened  by  C.  KilHck  Millard^ 
M.D.,  D.Sc,  M.O.H.     The  chair  was  taken  by  Col.  J.  Lane  Nottet, 
M.A.,  M.D.     A  visit  was  made  to  the  Corporation  Crematorium. 

Examinations. 

Sanitary  Scieyice  as  applied  to  Buildings  and  Public   Works, 

Birmingham.     March  9  and  10.     3  Candidates ;  2  Certificates  granted. 
Sydney.     December  21  and  22.     2  Candidates.     2  Certifiicates  granted. 

Inspectors  of  Nuisances, 

Sydney.     December  21  and  22.     7  Candidates.     4  Certificates  granted. 
Birmingham.     March  9  and  10.     36  Candidates ;  15  Certificates  granted. 
Brisbane.     December  12  and  14.     5  Candidates.     5  Certificates  granted. 

Inspectors  of  Meat  and  Otlier  Foods, 
Sheffield.     March  16  and  17.     10  Candidates.     5  Certificates  granted. 

Hifgienc  in  its  Bearing  on  School  Life. 

Blackburn.     ^March  2  and  3.     17  Candidates;  8  Certificates  granted. 
Birmingham.     March  9  and  10.     8  Candidates.     8  Certificate's  g^nted. 


*  Crematoria  in  Great  Bricaiu  and  Abroad,  by  Albert  C.  Freeman.    London:  St  l^MDM 
Press,  Ltd.    35  pp. 
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Candidates  who  have  received  Certificates. 

In  Sanitary  Science  as  applied  to  Buildings  and  PMic   Works, 

GuNDBY,  William  Edwabd.  Longland,  Fbank. 

Hatnes,  Ghablbs  Thomas.  Turner,  William. 


Inspectors  of 
Abnold,  William  Kixgswobth. 

BOWDBN.   JOHX   PhILPOTT    CuBBAN. 

Bbownell,  Edward. 
BuBTON,  Edwix  Hobatio. 
Cliffobd,  Chablbs  William. 
Dkak,  Gbobge  Tuiblby. 
Dudley,  Stephen. 

FSATHEB,    GeOBGE. 

Lewis,  Alfbed  Joseph. 

LUDLAM,   GUTHBEBT   AUBBEY   NkYNOB. 

McCooK,  Fbank. 
McKenzie,  Alfbed  Sheath. 


Nuisances. 

Mablow,  Geobge  Essex. 
MoBBisoN,  Mariaxxb  Sapcote. 
Potter,  Albert  William. 
Russell,  Thomas  Pearce. 
SciroFiELD,  Percival. 
Thompsox,  James. 
ViCKERs,  Alice. 
Wallis,  Samuel. 
Walter,  Julius  Ludwig. 
Wells,  Annie  R. 
Whatley,  Walter. 
WiLM(yr,  Samuel. 


Inspectors  of  Meat  and  Other  Foods. 

Allison,  Richard.  Rusby,  Sam  Stephenson. 

Bennett,  Abthub.  Saxton,  Joseph. 

Mabfell,  Thomas  Henby. 

Hygiene  in  its  Bearing  on  School  Life. 


Bishop- Ackebman,  Daisy  Ethel. 
Cannan,  Maboabet  Kennedy. 
Fbaseb,  Maby  Gampbell. 
Gamlen,  Hilda  Maby. 
Gbdge,  Gonstance  Elizabeth. 
Gibbons,  Noba  Blanche. 
Gbandin.  Violet  Anne. 
Wabneb,  Joceyln. 


Fawcbtt,  Edith  Mary. 
Heald,  Walter. 
Kenyon,  Lydia  Alice. 
Lancaster,  Alice  Maud. 
Maxwell,  Jane  Carus. 
MoFFATT,  Mabel  Paget. 
Robinson,  Minnie  Sherbourne. 
Williams,  Owen  Henry. 


FORTHCOMING   MEETINGS. 


Sessional  Meetings. 

London^  April  27th.      Discussion  on  "  The  Consumptive  at  Home,"  to 
l>e  opened  by  G.  A.  Heron,  M.D.,  D.P.H.,  F.R.C.P. 

Bournemouth^  May  26th.     Discussion  on  *'  Sanitary  Administration  in 
Health   Resort,"   to   be   opened   by   PliiHp  W.  G.   Nunn,  L.R.C.P., 


a 


M.R.C.S.,  M.O.H. 

Annual  Dixxek. 

His  Grace  the  Duke  of  Northumberland,  K.G.,  President  of  the 
Institute,  has  consented  to  take  the  chair  at  the  Annual  Dinner  of  the 
Institute,  which  will  be  held  on  Wednesday,  May  9th,  at  the  Langham 
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COXGRESS,    1906. 

The  Meeting  will  be  held  in  Bristol  from  July  9th  to  14th,  and  the 
preliminary  arrangements  are  as  follows : — 

President  of  the  Congress — 
The  Et.  Hon.  Sir  Edward  Fey,  P.C.,  B.A.,  D.C.L.,  LL.D.,r.E.S.,F.S.A.,F.L.S. 

Vice-  President — 
The  Rt.  Hon.  The  Lobd  Mayor  of  Bristol. 

Chainnan  of  Local  Committee —  Vite-Chairman  of  Local  CommUct— 

Councillor  Colston  Wintle,  M.E.C.S.  Alderman  E.  Pearson. 

Hon,  Treasurer —  Uonorary  Local  Secretary— 

Councillor  C.  H.  Cate,  J.P.         T.  J.  Moss  Flower,  A.M.In8T.C.E.,  F.G.S. 

Section    I.     Sanitary  Science  and  Preventive  Medicine. 

President— %ivi  Wm.  J.  Collins,  M.D.,  F.E.C.S.,  B.Sc,  D.P.H.,  J.P.,M.P. 
Han,  Local  Sevretat'ies — Newman  Nbild,  M.B.  ;   J.  E.  Charles,  M.D. 

„        II.     Engineering  and  Architecture. 
PreMent—EDWi^  T.  Hall,  V-P.E.I.B.A. 
Hen.  Local  Secretaries — Nicholas  Watts,  A.M.Inst.C.E.  ;  W.  S.  Skdtxeb. 

„      III.     PhyHics,  Chemistry,  and  Biology. 

President— W.  N.  Shaw,  M.A.,  D.Sc,  F.E.S.  [F.I.C 

Hon.  Local  Secretaries — A.  M.  Tyndale,  B.Sc.  ;  Prof.  F.  Francis,  D.Sc., 

Conferences. 
Municipal  Eepresentatives. 

President — Counc.  Colston  Wintle,  M.E.C.S.,  Chainnan,  Health  CommitUtj 

Bristol. 
Hon.  Local  Secretaries — Edmund  J.  Taylor,  Town  Clerk ;   W.  H.  Wbl 

Medical  Officers  of  Health. 

Preside7it—T).  S.  Davies,  M.D.,  D.P.H.,  Mediml  Officer  of  He^ih,  Brittoi. 
Hon.  Local  Secretaries — J.  C.  Heaven,  L.E.C.P., ;  J.  Howard  Jones,  MJD- 

Engineers  and  Surveyors  to  Municipal  Authorities. 

President— 11.  Percy  Boulnois,  M.Inst.C.E. 

Hon.  Local  Secretaries — T.  H.  Yabbicom,  M.Inst.C.E.  ;  A.  P.  I.  CamKBS^ 

M.Inst.C.E. 
Veterinary  Inspectors. 

President^FuAyw  Leigh,  F.E.C.V.S. 

Hon.  Local  Secretaries — W.  J.  Cade,  M.E.C.V.S.  ;  GtEO.  Bishop,  M.R.C.V-S- 

Sanitary  lnspect()i*s. 

President — A..  E.  Hudson,  Chief  Sanitarif  Inspector^  Cheltenham. 
Hon.  Local  Secretaries  — W,  A.  Craven  ;  J.  W.  Kirley. 

Women  on  Hygiene. 

President — Heu  Grace  the  Duchess  of  Bealtort. 
Hon.  Local  Secretaries — Miss  Margaret  Tuke,  M.A.  ;    Miss  F.  Mari*^'* 

TowNSEND ;  Miss  M.  J.  Fortey. 
The  Hygiene  of  School  Life. 

President — The  Lord  Bishop  of  Hereford. 

I/on,  Local  Secretaries — Wm.  Avery  i\j)AMs;  T.  S.  Foster,  M.A. 
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Lecture  to  the  Congress, 
bj  Pbof.  C.  Lloyd  Morgan,  LL.D.,  F.E.S. 

Popular  Lecture, 
y  Councillor  W.  F.  Andebson,  J. P.,  Chairman  of  tJie  Glassy ow  Health  Commitiee. 

EXAMIXATIOXS, 

In  Sanitary  Science  as  Applied  to  Buildings  and  Public  Works  and 
for  Inspectors  of  Nuisances — 

Liverpool,  April  6th  and  7th. 
Hong  Kong,  April  18th  and  19th. 
London,  May  4th  and  5th. 
Edinburgh,  May  18th  and  19th. 
Dublin,  May  25th  and  2Gth. 

For  Inspectors  of  Meat  and  other  Foods — 

London,  May  11th  and  12th. 

In  Hygiene  in  its  Bearing  on  School  Life — 

London,  May  4th  and  5th. 
Edinburgh,  May  18th  and  19th. 


Calendar,  April  and  May,  1906. 

As  far  a»  at  present  arrangsd. 


-As  occasion  requires. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 

at  5  p.m. 
Bxhibition  Committee        .         .1  Monday  in  the  week  preceding  the  Council,  at 
ingress  and  Editing  Committee  |  4.30  p.m.  <&  5.30  p.m. 

Examination  Committee     .        .  |  Tuesday  in  the  week  preceding  the  Council,  at 
ioaeum  and  Library  Committee)  4  p.m.  and  5  p.m. 

pecial  Purposes  Committee       .)  Wednesday  in  the  week  preceding  the  Council, 
uumce  Committee    .         .         .)  at  4  p.m.  and  5  p.m. 

triiamentary  Committee  . 
©w  Premises  Committee  • 
isinfectant  Standardisation 
Committee     ... 

^e  Parkee  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  cIosckI  at  1  p.m.  on 
Saturdays. 

^ficiZ  and  Committee  Meetings  are  suspended  during  August  and  September^  and 
the  Museum  and  Library  are  dosed  on  Public  Holidays, 

APRIL. 
M.   Lecture  to  Sanitary  Officers  at  7  p.m.    •*  House  Drainage/  by  W.  C.  Tyndale, 

M.IMST.C.E. 

W.  Inspection  and  Demonstration  at  the  East  London  Water  Works,  Lea  Bridge, 

Clapton,  at  3  p.m.    Conducted  by  Mr.  Blackburn,  Deputy  En^sineer. 
W.  Lecture  to  Sanitary  Officers  at  7  p.m.  **  Water  Supply,"  by  J.  E.  Worth, m.inst.c.k. 
F.    Demonstration— Meat  Inspectors  Course  at  6.30  p.m. 
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6    F.    Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Conditions."  by  J.  Kerr,  m.a..m.d. 

6  P.    Lecture  lo  Sanitary  Officers  at  7  p.m.    •*  Water  Composition,'*  by  A,  Welledejr 

Harris,  m.r.c.s.,  d.p.h. 
Q  Y,  ]    Examination  in  Sanitary  Science  as  applied  to  Bnildings  and  Pablic  Works, 
^     '  >      and  for  Inspectors  of  Nuisances,  and  on  Hygiene  in  its  tearing  on  School  Life; 

7  S.  J       Liverpool. 

7    S.    Demonstration— Meat  Inspectors  Course  at  2  p.m. 

7    S.    Inspection  and  Demonstration  at  the  Sewage  Outfall  Works,  Barking,  at  about 

3  p.m.    Conducted  by  J.  E.  Worth,  m.inst.c.e. 
9    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    "  Sewerage,"  by  J.  E.  Worth,  m.inst.ce. 

10  T.    Lecture  to  Sanitary  Officers  at  7  p.m.    <*  Sewage  Disposal,"  by  J.  E.  Worth, 

M.INST.C.E. 

11  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).    Conducted  by  James  R.  Leggatt,  Supt.  Public  Health  Department, 
Borough  of  Islington. 
11    W.  Lecture  to  School  Teachers  at  7  p.m.    '*  Physical  Conditions,"  by  J.  Kerr,  M.i., 

M.D.,  D.P.H. 

11    W.  Lecture  to  Sanitary  Officers  at  7  p.m.    "  Scavenging,"  by  J.  E.  Worth,  m.in8T.c.b. 
\q    y^  I  Easter  Holidays.    Library  and  Museum  closed. 

18  W.  j  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Worics,  and 

19  Th.  J     for  Inspectors  of  Nuisances,  Hono  Kong. 

19  Th.  Lecture  to  Sanitary  Officers  at  7  p.m.    Diseased  Meat,  with  a  Demonstration  of 

Morbid  Specimens  collected  from  Meat  Markets,  by  James  King,  m.r.c.v.s. 

20  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    **  Signs  of  Health  and  Disease  in  Animals 

destined  for  food,  when  alive  and  after  slaughter.     Tuberculin  and  other 
Tests," by  W.  Hunting,  f.bc.v.s. 

21  S.    Demonstration — Meat  Inspectors  Course  at  2  p.m. 

23  M.    Lecture  to  Sanitary  Officers  at  7  p.m.    **  The  Names  and  Situations  of  the  OrgiBt 

of  the  Body  in  Animals,"  by  W.  Hunting,  fji.c.v.8. 

24  T.    Lecture  to  Sanitary  Officers  at  7  p.m.     **  Practical  Methods  of  Stalling  and 

Slaughtering  Animals,''  by  W.  Huntizig,  m.r.c.v.8. 

25  W.  Inspection  and  Demonstration  at  the  East  London  Soap  Works,  at  3  p.iD. 

Airanged  by  Messrs.  E.  Cook  &  Co.,  Ltd. 
2fi  W.  Lecture  to  Sanit^y  Officers  at  7  p.m.  "The  Appearance  and  Chamcter  of  Fwdi 
Meat,  Organs,  Pat,  Blood,  Fish,  Poultry,  Milk,  Fruit,  Vegetables,  and  other 
food,  and  the  conditions  rendering  them,  or  preparations  of  them,  fit  or  unflt 
for  human  consumption.  Preserving  and  Storing  Meat  and  other  foods,"  by 
E.  Petronell  Manby,  b.a.,  m.d.,  d.p.h.,  Medical  Inspector,  L.Q.B. 

25  W.  Ordinary  General  Meeting  at  4.30  p.m. 

26  Th.  Lecture  to  Sanitary  Officers  at  7  p.m.    The  Hyg[iene  of  Byres,  Liars,  Cowsheds, 

and  Slaughterhouses,  and  all  places  where  animals  destined  for  the  supplj  of 
food  are  kept,  and  the  Hygiene  of  Markets,  Dairies,  and  other  places  where 
food  is  stored,  prepared,  or  exposed  for  sale,  and  transported,  by  £.  Petronell 
Manby,  b.a.,  m.d.,  d.p.h..  Medical  Inspector.  L.G.B. 
26  Th.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  MariLet  at  2  pjo- 
Conducted  by  James  King,  m.h.c.t.s. 

26  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.,  on  Tinoed 

and  Potted  Foods,  by  Profl  H.  R.  Kenwood,  m.b.,  d.p.h. 

27  F.    Sessional  Meeting,  at  5  p.m.,  London.     Discussion  on  *'The  Consampdve 

at  Home,"  to  be  opened  by  G.  A.  Heron,  m.d.,  d.p.h.,  f.b.c.p. 
27    F.    Lecture  to  Sanitaiy  Officers  at  7  p.m.     The  Laws,  By-laws,  and  RegnlatioDS 
affecting  the  inspection  and  sale  of  Meat  and  other  articles  of  Food,  incladiog 
their  preparation  and  adulteration,  by  E.  Petronell  Manby,  b.a.,  m.d.,  d.p.h., 
MedioEd  Inspector,  L.G.B. 

27  F.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Milk,  Batter, 

Cheese,  &c.,  by  Prof.  H.  R.  Kenwood,  m.b.,  dj».h. 

28  S.    Demonstration — ^Meat  Inspectors  Course  at  2  p.m. 

28    S.    Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  3  p.m. 

30    M.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  6  p.m.    Fish,  EgS^ 

Tea,  Coffee,  Cocoa,  Chocolate.  Lime  Juice,  by  Col.  J.  Lane  Notter,  m.a.,  icJ>i 

d.p.h.,  r.a.m.c. 
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MAY. 

1  T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Wheat,  Rioe» 

Arrowroot,  and  other  Grains,  Potatoes.  Flour,  Bread,  Biscuits,  Sugars,  by  Col. 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  r.a.m.c. 

2  W.  Inspection  and  Demonstration  at  Harrison  <&  Barbcr*s  Knackers'  Yard,  Wlnthrop 

Street,  Whitechapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  f.r.c.v.s. 

2  W.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Succulent 

Vegetables  and  Fruits,  Jams;  the  Condiments — Vinegar,  Pepper,  Mustard; 
Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.  Lane  Notter,  m.a., 
n.n.,  n.p.xx.,  R.A.jt.f;* 

3  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Alcoholic 

Beverages— Beer,  Wines,  Whisliy,  Brandy,  etc.,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.a  S.P.Ii.,  B.A.M.G. 

4  F.    Demonstration  to  Commissioned  Officers  and  Professional  Men  at  a  Factory 

for  preparation  of  Concentrated  and  Preserved  Foods. 
4    F.    Demonstration— Meat  Inspectors  Course  at  6.30  p.m. 

M  p  [  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
(-  g' '         for  Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life, 
I         London. 

9  W.  Annual  Dinner  of  the  Institute,  at  the  Langham  Hotel,  Portland  Place, 
The  President  of  the  Institute,  His  Grace  The  Duke  of  Northumberland,  will 
take  the  chair  at  7..'^  p.m. 

11  PI 

12  8  f  Examination  for  Inspectors  of  Meat  and  other  Foods,  London. 

Ig    Y,  { Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  for 
a  i     Inspectors  of  Nuisances,  and  on  Hygiene  in  its  beanng  on  School  Life,  Edin- 
1»    8.  I     burgh. 

25  F.  I  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 

26  8.  J      for  Inspectors  of  Nuisances,  Dublin, 

26    8.    Sessional  Meetinflr,  atll  a.m.,  Boubnemouth.     Discussion  on  **  Sanitary  Ad- 
ministration in  a  Health  Resort,"  to  be  opened  by  Philip  W.  G.  Nunn,  l.r.cp., 

SI.R.C8.,  M.O.H. 

JULY. 
^21        Congress  and  Exhibition,  Bristol. 


LIST  OF  MEMBERS  AND  ASSOCIATES 

Elected  March,  1906. 


MEMBERS. 

*  Harked  thus  have  pasned  the  Exominatiun  oi  the  Ini«titute  In  Sanitary  Science  as  applied 

to  Buildiogfl  and  PabUc  Works. 
Beff.       Date  of 
No.       Election. 

**"  1906.  Mar.      Beaudry,  Joseph  Antoine,  m.a.,  m.d.,  Chief  Medical 

Injector  of  the  Board  of  Health  of  the  Province  of 

Quehecy  Montreal^  Canada. 
'°"  1906.  Mar.      Dealt,  Thomas  Kirkman,  f.r.g.s.,  Crairpnin  East, 

Magazine  Gap,  None/  Kong. 
^°^*  1906.  Mar.      Deitnis,  Nelson  F.,  a.m.inst.c.b..  Borough  Engineer, 

West  Hartlepool. 
^*^  1906.  Mar.     Douglas,  Frederick  C,  m.d.,  cm.,  d.p.h.,  61,  Park 

Avenue,  Montreal,  Canada. 
****"  1906.  Mar.      Gray,  Henry  B.,  Pha)nnaceutical  Chemist,  Montreal, 
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'^^^'1906.  Mar. 


^^^'-^igoe.  Mar. 
^^^''igoe.  Mar. 


Hewlett,    Prof.,    Richard    Tanner,    m.d.,    d.p.h.. 

Director    of    Public    Health    Laboratories^    King's 

Colletje.   WC. 
Janes,   Walter   Joseph,   p.a.s.i.,   8,  I7irale  Road, 

Streathayn,  S,  W, 
JoiixsTON,   Alexander,   m.d.,  cm.,   d.p.h.,  Ruchill 

Hospital^  Qlasgow. 
=^"°1906.  Mar.      Lachapblle,  E.   P.,  m.d..  President  of  Provincial 

Board  of  Health,  Montreal,  Canada, 
uooi  iQQg    Mar.      Lackland,  John  James,  assgc.m.inst.c.e..    Water 

Engi7uei\  Town  Hall,  St.  Helens. 
^^''^  1906.  Mar.      Lea,  R.  S.,  b.a.(sc.),  assoc.m.inst.c.e..  Consulting 

Entjineer,  Provincial  Board  of  Health,   Montreal, 

Catiada. 
20.53  i9Qg^  M&T.      Lundie,  John  Alexander,  b.a.,  m.d.,  cm.,  d.p.h., 

36,  Fort  Street,  Montreal,  Canadam 
^'^'■'*1906.  Mar.      Moulding,   Thomas,   a.m.inst.ce..    City    Enginetr 

ami  Surveyor,  Exeter,  Devon. 
aorij  i9Q6^  Mar.      Pelletibr,  Elzear,  m.d..  Secretary,  Provincial  Board 

of  Health,  Montreal,  Canada. 
^'"'*'  1906.  Mar.      Powell,  Herbert   James   Bingham,   a.m.inst.ce.. 

El  H  Concejo,  Provincial  de  Lima,  Pti'u. 
^^^^  1906.  Mar.      Revill,  John  E.,  Feiti-Dene,  Richmond  Road,  Ley- 

tonstone. 
2088  igQQ    Mtkv.      ScANE,  John  W.,  m.d.,  cm.,  Montreal,  Canada. 
«°«M906.  Mar.      Tirner,  Herbert  John  Chater,  f.g.s.,  c/o  Gtindlay, 

Groom  6f  Co.,  Bombay, 
•jo70  29Qg    Mar.    *Millar,  David,  133,  Jamieson  Street,  Glasgow. 

ASSOCIATES. 

X  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

8  Marked  thus  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  its  bearing  on 

School  Life. 

'•^"M906.  Mar.    JAixley,   Albert,    11,    Thorncliffe    Street,     Lindley, 

Huddersfield, 
''''^  1906.  Mar.    JBell,  William  G.,  8,  King  Gardens,  Plymouth, 
''*°*  1906.  Mar.    s  Box,  Miss  Mary  Blanche,  South  Benjleet  Vicarage, 

EssciX'. 
^^^  1906.  Mar.    ^iCooper,  J.  A.  K.,  Sanitary  Tmpect^r,   Town  Hall, 

Catfwd,  S.E. 
1906.  Mar.    t Crisp,  Henry  Kobert,  26,  Green  Avenue,  \\\  Ealing. 


38oe 

^'*^  1906.  Mar.    tCROSSLEY,  Herbert,  6,  Hurst  Street,  Oldham. 

^"^^  1906,  Mar.    sCurwen,  Miss   Irene,    33,  BttcJcingJiam    Mansions, 


asoo 
a-rno 

non 
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W.  Hampstead, 

1906.  Mar.    JDiincan,  James,  SomhiU,  Galston,  Ayr,  S.B. 

1906.  Mar.    JGidley,  Hubert  John  WilUam,  Sanitartj  Inspector, 

Victoria,  Hong  Kong, 

1906.  Mar.    JGreig,    Thomas,     15,    Pumpherstan,     Mtd-Calder, 

Midlothian. 

1906.  Mar.   s  Gribss,    Miss    Katherine    Elizabeth,   82,     Vincent 

Square,  Westminster,  S.  W, 

1906.  Mar.  Hutchings,  William  James,  252,  Albert  Road,  Peek- 
ham,  S.E. 


.1920 
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"^*  1906.  Mar.    iJoHNS,   Frank,    Foreman    of    Worls,    Calabar,   S. 

Nigeria. 
'"*^'  1906.  Mar.    JMatthews,  Samuel,  30,  Grimshaw  Lam,  Middleton 

Junction,  Lanes. 
''''  1906.  JNIar.    iMcDowELL,  William  Hemphill,  Cli/de  House,  Balls- 

bridge,  Dublin. 
=*■*''  1906.  Mar.    JMcKinnon,  Hugh,  11,  Bridge  Street,  liothesay,  N,B. 
^'*^'*1906.  Mar.   sMoynihax,  Miss  Emily  Groves,  27,  Grove  lioad^ 

Begenis  Park,  N.  W. 
1906.  Mar.    iNAUGHTON,  Harold  Francis,  ^^Coolavin,^'  Uoehampton. 
1906.  Mar.    JSmitii,  James,  Police  Station  House,  Badnor  Park, 

Glasgow, 
■^  1906.  Mar.    JTiiorlev,  John,  49,  Crescent  Boad,  Chorlton-cum- 

Hardy. 

CONTRIBUTIONS  AND  ADDITIONS  TO   LIBRARY. 

*^*  For  publications  of  Societies  ami  Institutions,  etc.,  see  under  ^^  Academies  J' 


ACADEMIES  (Beitish). 

London.  The  Institution  of  Mechanical  Engineers.  Proceedings,  June,  1905. 
Belgian  Meeting.     383  pp.,  8vo.     London,  1906.  The  Institution, 

Aficher,  I)r.  Louis.     Der  Einfluss  des  Kauches  auf  die  Atmungsorgane.     66  pp., 
8vo.     Stuttgart,  1905.  The  Author. 

Board  of  Agriculture  and  Fisheries.  Agricultural  fieturns,  1905  (Produce  of 
Crops).  Tables  showing  the  total  produce  and  yield  per  acre  of  the  principal 
crops  in  each  county  of  Great  Britain,  with  summaries  for  the  United  King- 
dom.    37  pp.,  8vo.     London,  1906.  The  Board. 

Board  of  Education.  Suggestions  for  the  consideration  of  Teachers  and 
others  concerned  in  the  work  of  Public  Elementary  Schools.  155  pp.,  8yo. 
London,  1905.  Purchased. 

Bristol.      University   Colleqe.     Calendar  for  the  Session  1905-6,     361  pp.,  8vo. 
Bristol,  1905.  '  Tlie  College. 

Budapest.    Szckes  Fovjiros  Statisztikai  Gvkonyve  VI.   Evfolyam  1903.     301  pp., 
4to.     Budapest,  1905.  Dr.  T.  Gusztdv. 

Sz^kesfovaros  Halandosdga  az   1901-1905.      Evekben   es   annak  okul, 

irta  Dr.  Kiirosy  Jozsef,  11-ik  (Tabltis)  Kesz,  4-ik  Fiizet,  1904.     75  pp.,  8vo. 
Budapest,  1905.  Dr.  Joseph  de  Kdrosy. 

Crichton-Browne,  Sir  James,  MD.,  LL.D.,  F.B.S.    The  Prevention  of  Senility, 
and  a  Sanitary  Outlook.     141  pp.,  8vo.     Lf>ndon,  1905. 

The  Piiblislurs  {Macmillan  ^  Co.,  Ltd.) 

Evans,  E.  The  Student's  Hygiene.  Adapted  to*  the  Syllabus  of  the  Board  of 
Education.     Stage  I.,  1905.     309  pp.,  8vo.     London,  1906. 

Swan,  Sonnenschein  Sf  Co.,  Lid, 

Factories  and  Workshops.  Annual  Beport  of  the  Chief  Inspector  for  the 
Year  1904.     Part  II.     Statistics.     58  pp.,  fcp.     London,  1906. 

A.  Whiulegge,  C.B.,  M.D.,  BJSe. 
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Preeman,  A.  C.^  M.S,A,     Crematoria  in  Great  Britain  and  Abroad.     35  pp., 
4to.     London,  1905.  The  Pablishers  (St.  Brides  Press,  lAd.) 

Hall,  H,  S,y  M,A,  A  Short  Introduction  to  Graphical  Algebra.  Third  Edition. 
56  pp.,  8vo.     London,  1905.  Purchased. 

Hoylake  and  West  Kirby  TJ.D.G.  Meteorological  Report  and  Results  of  Obser- 
vations for  the  Year  1905,  by  Tom  Eobinson,  M.K.San.I.  8vo.  Hoylake, 
1900.  r.  i2oWnw/i. 

Lima.  Reports  on  the  Drainage  and  Water  Supply  of  Lima,  1903.  8vo. 
Lima,  1905.  H,  J,  Bingham  PoweU,  A.MJnsLC.h. 

Local  Government  Board.     Preliminary  Report  on  a  new  Plague  Prophylactic, 
by  Dr.  Klein,  F.R.S.     5  pp.,  fcap.     London,  1906. 

Dr.  Reginald  Farrar's  Report  on  the  Sanitary  Circumstances  and  Ad- 
ministration of  the  Clun  Rural  District,  Salop.    8  pp.,  fcap.    London,  1905. 
Dr.  L.  W.  Darra  Mair's  Report  on  the  General  Sanitary  Circumstances 


and  Administration  of  the  Rural  District  of  Sleaford.     16  pp.,  fcp.     London, 
1906.  W.  Jf,  Power,  C.B.,  F.KS. 

London  Comity  ComiciL  Report  of  the  Education  Committee,  submitting  the 
Report  of  the  Medical  Officer  (Education)  for  the  year  ended  Slst  March, 
1905.     60  pp.,  fcap.     London,  1905.  James  Kerr,  M,l),,  DJ^.H. 

Report  by  the  Medical  Officer,  presenting  Joint  Report  by  Drs.  Klein, 

Houston,  and  Gordon  on  the  result  of  their  experiments  in  connection  with 
the  subject  of  Disinfection.     14  pp.,  fcap.     London,  1902. 

Report  of  the  Public  Health  Committee,  submitting  the  Report  of  the 


Medical  Officer  of  Health  of  the  County  for  the  year  1904.     178  pp.,  fcap. 

Sir  Shirleif  F.  Murphy,  MM. 

London.     St.  Thomas's  Hospital  Reports.     Volume  XXXIII.  (1904).    486  pp., 
8vo.     London,  1905.  Tlie  Hotf^tal 

The  G-uinness'  Trust.      Sixteenth  Annual  Report  for  the  Year  1905. 

3  pp.,  fcp.     London,  1906.  The  Tmt. 

Minutes  of  Evidence  taken  before  the  Inter-Departmental  Committee 


on  Medical  Inspection  and  Feeding  of  Children  attending  Public  Elementary 
Schools.  Vol.  II.  List  of  Witnesses,  Minutes  of  Evidence,  Appendices,  and 
Index.     362  pp.,  fcp.     London,  1905.  PunM^d. 

Marriott,  W,,  F.R.MetSoc.  Hints  to  Meteorological  Observers.  Prei»red 
imder  the  Direction  of  the  Council  of  the  Royal  Meteorological  Society. 
Sixth  Edition.    69  pp.,  8vo.    London,  1906.         The  Publisher  (E,  Stanfonl). 


MEDICAL  OFFICERS   OF  HEALTH  AND   OTHER  SANITABY 

REPORTS. 

Aberdeen,  December,  1905 ;  January, 

1906  . .  , ,  . ,  . .    MatiJiew  I  fay,  M»D, 

BerkBhire  C.C,  1904  . ,   G.  C.  Tayhr,  M,A.,  M,D.,  IU\H. 

Huddersfield,  1905 S,  G.  Moore,  M,D„  I), PH. 

Johannesburg  (Town  Engineer's),  1905  G.  S,  Burt  Amirews. 
Kincardineshire  CO.,  1905  . .         . .    \\\  A.  Macnaughton,  M,A.,  M.I).,  DJ^-^- 
London  (City  of),  Nov.  18th,  1905— 

Jan.  13th  &  Feb.  17th,  1906     . .    W.  Colling  ridge,  M.D.,  D.RH. 
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Hottmgfaam  (Meteorology),  1905    . .  A.  Browne,  MJnst.C.E, 

Bothwell,  1905  K  Slevemon,  L.HX\1\ 

8t  Thomas,  1905 M,  Farrant,  MM.C.S,,  D.PJf. 

Sutton  Coldfield,  1905  . .  .4.  BoHock  HilL  M.Sc.  M.IK  O.PJl, 

West  Bromwich,  1905  . .  /T.  Manhi/,  M,A.,  M.D,,  D.FJI, 


Metropolitan  Water  Board.  Eeport  on  the  Eesults  of  the  Chemical  and  Bac- 
teriological Examination  of  the  London  Waters  for  the  month  ending  Nov. 
30th,  1905,  by  Dr.  Houston,  Director  of  Water  Examinations.  Nos.  1  &  2. 
95  pp.,  fcp.     London,  1906.  The  Board. 

Michigan.  Thirty-first  Annual  Eeport  of  the  Secretary  of  the  State  Board  of 
Health,  for  the  Year  ending  June  30th,  1903.  262  pp.,  8vo.  Lansing, 
1904.  The  Board. 

Hew  South  Wales.  Eeport  of  the  Board  of  Health  on  Leprosy  for  the  year 
1904.    15  pp.,  fcap.    Sydney,  1905.      J.  Ashhnrton  Thompson,  M,D.,  D.PJf. 

Ontario.  The  Sanitary  Journal  of  the  Provincial  Board  of  Health,  Parts  II. 
and  HI.  of  the  Twenty-fourth  Annual  Eeport,  being  for  the  Ti^ar  1905, 
161  pp.,  8vo.     Toronto,  1905.  The  Board. 

Ottawa.  Laboratory  of  the  Inland  Revenue  Department.  Bulletin  No.  110. 
Tincture  of  Ginger;  No.  Ill,  OUve  Oil;  No.  112,  Highly-coloured  Con- 
fectionery.    37  pp.,  8vo.     Ottawa,  1906.  W.  J.  Gerald. 

Paris.  Notice  sur  la  derivation  des  sources  du  Loing  et  du  Lunain,  par  MM, 
Bechmann  et  Babinet.     164  pp.  (plates),  8vo.     Paris,  1905.     0.  Bechmann. 

Eegistrar-GreneraL  Sixty-sixth  Annual  Eeport  of  the  Births,  Deaths,  and 
Marriages  in  England  and  Wales  (1903).     329  pp.,  8vo.     London,  1905. 

Forty-ninth  Annual  Eeport  of  Births,  Deaths,  and  Marriages  in  Scot- 
land.    (Abstracts  for  1903.)     571  pp.,  8vo.     Glasgow,  1906. 

Supplement  to   the   Forty-eighth  Detailed  Annual  Eeport  of  Births, 


Deaths,  and  Marriages  in  Scotland.     169  pp.,  8vo.     Glasgow,  1905. 

The  lieyistrar-Oeneral. 

Bnssell,  J.  B.,  B.A.,  M.D.,  LL.D.  Public  1  health  Administration  in  Glasgow. 
(A  Memorial  Volume  of  the  writings  of.)  Edited  by  A.  K.  Chalmers,  M.D. 
612  pp.,  8vo.     Glasgow,  1905.  The  Publishers  (J.  MacLehose  4*  *^ons). 

West  Biding  of  Yorkshire.  Eeport  of  the  County  Medical  Officer  with  regard 
to  Isolation  Hospital  Accommodation.     12  pp.,  fcp.     Wakefield,  1908. 

J.  K.  Kaye,  M.B.,  D.P.I f. 


LIST  OF  EXHIBITS  ADDED  TO  THE  MUSEUM. 


Water  Closet     Half-size,  half-section,  Waverley  Pattern  Washdown  w.c,  with 
ventilating  arm.  Doulton  6f  Co.,  Lambeth. 

Accident  and  Fire-resisting  Glass,  prepared  on  interwoven  wire.     Pilkington'H 
pattern.  H.  H.  Palmer,  222,  Strand. 

Drains.     Winser's  Intercepting  Trap,  glazed  stoneware,  with  B.P.  stopper  fitted 
into  cleansing  arm.  Knowles  6;  Co.,  St.  Pancras. 
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GENERAL  NOTES. 


The  Second  International  Congress  of  Assainissement  et  Salubrite  de  Uhabi- 
tation,  under  the  auspices  of  the  Frencti  and  Swiss  Societies  of  Hygiene,  vrill 
be  held  in  G-enova  at  the  end  of  August,  1906. 

The  object  of  the  Congress  is  to  discuss  the  Sanitary  construction  and 
arrangements  of  dwelHngs  and  buildings. 

The  meeting  will  be  divided  into  eight  sections :  — 
(i)  Town  houses, 
(ii)  Country  houses, 
(iii)  Workmen's  dwellings. 

(iv)  School  buildings,  lodging  houses,  hotels,  furnished  apartments, 
(v)  Militar}'  dwellings, 
(vi)  Art  in  connection  with  the  habitation, 
(vii)  Eailways,   tramways,    omnibusses,    carriages,    canal    boats,   and  ship 

buildings, 
(viii)  Legislation  and  Statistics. 

Particulars  with  regard  to  tickets,  programme  of  proceedings  (receptions, 
banquet,  excursions  on  th(»  lake,  etc.),  can  be  obtained  from  M.  P.  Marie  Dan, 
Secretaire  general,  Rue  Brezin,  Paris. 

The  President  of  the  Institute,  His  Grace  the  Duke  of  Northumberland,  has 
consented  to  act  as  a  Vice-President  and  two  Delegates  have  been  appointed  t^ 
represent  th(>  Institute  at  the  meeting. 


PARKES  MUSEUM   NEW   PREMISES  FUND. 


Amount  Allotted  by  Council  

Cash  receivkd  in  Donations,  etc.,  1899-1905 
Promises  of  Donations  c^  Subscriptions,  already 

REPORTED    TO   DeC.    31,    1905  

Promises   of  Donations  to  the  Doi  glas    Galton 

vjrALLERi  •••  ...  ...  ...  •••  .•• 

Contributions,  190(3,  already  Reported    

Gontrihtttions  since  last  report. 

F.  Allex  (2nd  donation)    ... 

cl  •      V7»     JLjA.  L  fjJSixA^  ...  ...  ..•  ..•  ...  • 

W.  G.  J.  Clark         ...         ...         ...       durincr  two  years 

fa       A.  •      Urj\  TjiXI  I  jIj  ...  ...  ...  ...  ...  . 

The  Worshipful  Company  of  Drapers 

Dr.  Herbert  Jonks during  five  years 

I.  •      T T  .     ^X lliijhjlti  ...  ...  ...  ...  ...  • 

Dr.  J.  G.  Victor  Sait        

Other  Amounts 


£  «•  ''• 
9,000  0  0 
1,167  11   « 

1,048    4  0 

110  10  0 
38  10   6 


1    0  0 

10  ti 

1  1  " 
10  6 

50    0  0 

5    .^  0 

10  t) 

2  i  0 
i  0 


J/arf/i   Xth,  lOOU. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS    OF    BOOKS. 


SANITAEY    EXGINEEEING.* 

The  author  says,  in  the  Preface,  that  *'  The  greatest  care  has  been  exercised 
oonstruct  recognised  formulsB  ab  initio  and  in  the  simplest  stages,  onlj  the 
st  elementary  knowledge  of  the  different  branches  of  mathematics  being 
uired";  but  as  he  gets  into  the  calculus  and  trigonometry  at  page  13,  hi» 
>rt8  at  elucidation  will  hardly  appeal  to  the  sanitary  inspectors,  for  whom, 
ongst  others,  he  avowedly  caters.  It  would  have  been  more  advantageous  if 
had  simply  stated  the  fomiulsB  and  then  have  shown  how  to  use  them,  leaving 

student  to  refer  to  the  original  in  Bankine's  works.  From  a  practical  man 
»  expects  practical  assistance,  and  the  absence  of  this  is  most  marked  in  those 
ts  where  the  explanations  are  most  prominent,  as,  for  instance,  in  connection 
h  retaining  walls  and  tall  chimneys.  Some  of  his  definitions  show  a  variation 
m  standard  works  ;  Ordnance  Datum  is  ^'  the  level  of  the  old  dock  sill  at 
'erpool '' ;  the  specific  gravity  of  any  substance  "  is  measured  by  the  weight  of 
nit  volume  of  that  substanc(\"  Some  of  his  general  statements  are  peculiar. 
der  the  head  of  sewer  ventilation  he  says,  "  Soil  pipes  only  shoidd  be  venti- 
jd,  as  these  may  occasionally  be  relied  upon  to  supply  air  to  the  sewers  by  the 
\y  of  water  which  is  so  suddenly  emptied  into  them  from  the  water-closets ."^ 
d  a^n,  *'  The  author  is  convinced  that  the  erection  of  ventilating  pipes  in 

ordinary  way  does  not  serve  the  purpose  in  the  slightest  degree ;  the  shaft 
1  not,  in  most  cases,  ventilate  itself :  often  enough  the  air  is  merely  oscillating: 
the  pipe.**     He  also  advocates  six  inches  as  the  least  diameter  of  soil  drains, 
describing  some  gi-ease  traps  he  says,  *'  In  these  traps  the  grease  cools,  and 
y  be  taken  out  and  boiled  in  order  to  remove  all  water ;  it  may  then  be  used 

many  economical  purposes.*'  Here  is  apparently  a  new  line  for  the  thrifty 
isewife ;  but  it  must  evidently  be  read  in  connection  with  a  statement  on  the 
:t  page,  that  "Hotels  and  manufactories  now  recognise  the  value  of  the 
ase,  and  collect  it  for  its  commercial  value." 

Having  pointed  out  some  of  the  shortcomings  of  the  book,  it  is  only  feir  to 
[  tliat  there  is  a  large  amount  of  useful  information  to  be  obtained  from  it& 
;es.  In  Chapter  YI.,  on  House  Drainage,  a  resume  is  given  of  cases  which 
e  been  decided  upon  the  question  of  "  drain  or  sewer,"  showing  that  the  law 
t  present  in  a  hopeless  muddle.  There  are  many  good  illustrations  of  sanitary 
diances,  and  under  the  head  of  Se\^'age  Disposal  all  the  principal  methodla 
t  have  been  used  are  brieflv  described.  H.  A. 


*  Sanitary  EDgineering :  a  Practical  Manual  of  Town  Drainage  and  Sewage  and  Befuse 
poaal,  for  Sanitai^  Authorities,  Engineers,  Inspectors,  Architects,  Contractors,  iwd 
dents.  By  Francis  Wood,  M.In8t.C.E.,  F.G.S.,  Borough  Surveyor  of  Fulham,  late 
ongh  Engineer,  Bacup,  Lanes. ;  with  numerous  Illustrations.  Second  Edition.  London : 
rles  Griffin  &  Co.,  Ltd.,  1906. 
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ARTICLES  RELATING  TO   PUBLIC   HEALTH, 
Appearing  In  the  chief  British  and  Foreign  Jonmab  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings :— 

Science  in  Relation  to  Hygiene  and  PFeventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Reftise  DisposaL 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  articles  referred  to  in  this  list  are  as  far  as  passible  collected  and  fUed  in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 

Science  in  relation  to  Hygfiene  and  Preventive  Medicine. 

FoRSTER,  W.  H.  C,  M.B.,  CM.,  D.P.H.  Malta  Fever  in  India :  Isola- 
lation  of  the  Micrococcus  melitensis  from  the  Milk  of  a  Domestic  Goat  in 
the  Punjab.     Lancety  17th  Feb.,  1906,  p.  441. 

K(3SSEL,  Prof.  Dr.  H.  Human  and  Bovine  Tuberculosis.  British  Medical 
Joumaly  2nd  Dec,  1905,  p.  1445. 

Beport  of  a  paper  read  at  the  Paris  Congress  on  Tuberculosis,  1905. 

Ogilvtb,  Geo.,  B.Sc,  M.B.     The  Descendants  of  the  Tuberculous  and 
Hereditary  Predisposition.     Lancet^  2nd  Dec,  1905,  p.  1611. 

The  question  of  heredity  in  relation  to  tubercular  disease  is  discussed. 

Royal  Society.     Reports  of  the  Commission  for  the  Investigation  of 
Mediterranean  Fever.     8vo.     London. 

Part  I.,  1905.     Six  papers  on  Micrococcus  melitensis,  with  one  report  of  experi- 
mental work. 

Part  II.,  1905.     Report  on  the  general  sanitary  circumstances  of  the  Maltese 
Islands,  by  Dr.  R.  W.  Johnstoxe,  and  two  papers  on  M.  melitensis. 

Part  III.,  1905.  Pour  papers  on  M.  melitensis,  and  five  others  on  various 
subjects  connected  with  the  disease. 

Part  lY.,  1906.  Fourteen  papers,  the  chief  one  by  Lt.-Col.  A.  M.  Datiks, 
being  a  report  on  the  prevalence  of*  Mediterranean  fever  among  British  troops  in 
Malta,  1905.  This  gives  a  full  description  of  the  sanitary  condition  of  the 
various  barracks,  hospitals,  and  married  quarters ;  statistics  of  the  incidence  of 
the  disease  in  these  places  and  also  amongst  the  different  regiments,  etc.  (the 
R.A.M.C.  having  the  highest  attack-ration)  as  well  as  amongst  women  and 
children.  The  conditions  as  to  water,  food,  milk,  air,  and  sanitary  appliances  are 
gone  into,  but  they  are  not  found  on  the  whola  to  have  formed  channels  of  iD' 
fection,  transmission  by  semi-direct  contagion  or  through  mosquitoes  seems  most 
probable.  Various  recommendations  for  the  sanitary  improvement  of  the  barracks, 
etc.,  are  made. 

Trevelyax,  E.  F.,  M.D.,  B.Sc.Lond.  The  Institution  and  Sanatorium 
Treatment  of  Pulmonary  Tuberculosis  in  relation  to  Large  Centres  of 
Population.     Lancet^  27th  Jan.,  1906,  p.  205. 
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MEETINGS   HELD. 


London,  —The  Meeting  was  held  in  the  Parkes  Museum  on  Friday, 
April  27th,  1906,  when  a  discussion  on  "  The  Consumptive  at  Home  "  was 
opened  by  G.  A.  Heron,  M.D.,  D.P.H.,  CM.,  F.R.C.P.  The  chair  was 
taken  by  A.  C.  Scovell,  J.P.,  Chairman  of  the  Metropolitan  Asylums 
Board 

On  Saturday,  the  28th,  a  visit  was  made  to  the  Mount  Vernon  Hos- 
pital, Hampstead,  and  the  Members  were  afterwards  entertaine<l  at  tea 
at  Upper  Frognal  Lodge. 

Examinations. 

Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 
Liverpool.     April  6  and  7.     1  Candidate.     No  Certificate  granted. 

Inspectors  of  Nuisances, 
Liverpool.     April  6  and  7.     39  Candidates.     15  Certifiqates  granted. 

Hygiene  in  its  Bearing  on  School  Life, 
Liverpool.     April  6  and  7.     1  Candidate.     No  Certificate  granted. 

Candidates  who  have  received  Certificates. 

Inspectors  of  Nuisances, 

Allen,  Habold  Gbobge.  Jar  dine,  Eobebt. 

Bhown,  Albebt  Bentley.  Llewellyn,  Daniel. 

Cabgill,  Albebt  Charles.  Lucas,  Charles  Wilfred. 

Cabteb,  Samuel  James.  Monk,  John  Henby. 

Clapham,  Habby.  Shannon,  John  Paterbon. 

G-bbt,  David.  Swann,  Estheb, 

Gboom,  Fbank  Abthub.  Walkeb,  John  William. 
HuLTON,  Wm.  Ankers. 


FORTHCOMING   MEETINGS. 


Se88ion.\x  Meetings. 

Bournemouth^  May  26tL  Discussion  on  *^  Sanitary  Administration  in 
a.  Health  Resort,"  to  be  opened  bv  Philip  W.  G.  Nunn,  li.R.C.P., 
AtR.C.S.,  M.O.H. 

Derhy^  June  29th.     Discussion  on  "  Milk  Sterilising." 

Annual  Dinner. 

His  Grace  the  Duke  of  Northumberland,  K.G.,  President  of  the 
Institutey  has  consented  to  take  the  chair  at  the  Annual  Dinner  of  the 
Institate,  which  will  be  held  on  Wednesday,  May  9th,  at  the  Langham 
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CONGRE.S§5,    1906. 

The  following  Set  Subjects  have  been  arranged  for  discussion  in  :— 

Section    I.     Sanitary  Science  and  Preventive  Medicine. 

"  An  International  System  of  the  Notification  of  the  more  serious  Infec- 
tious Diseases/'  to  be  introduced  by  E.  Walford,  m.d.,  d.p.h. 

„        II.    Engineering  and  Architecture. 

"  The  Construction  of  Isolated  Homes  for  the  aged  poor  versva  the  Work- 
house," to  be  introduced  by  A.  Saxon  Snell,  f.b.i.b.a. 

,,      III.     Physics,  Chemistry,  and  Biology. 

'•  The  Influence  of  Dust  on  Health,"  to  be  introduced  by  Philip  Boobbtib, 

M.D. 

Conference  of  Municipal  Representatives. 

**The  national  Extension  of  Modern  Cities,"  to  be  introduced  by  Abthtb 
Richardson,  m.p. 

Conference  of  Engineers  and  Surveyors. 

"Rural  Road  Construction  and  Maintenance,"  to  be  introduced  by  B. 
Phillips,  m.inst.c.e. 

Conference  of  Medical  Officers  of  Healtli. 

**  Amendment  of  Existing  Laws  and  the  need  of  additional  powers  ^^^ 
greater  efficiency  in  Public  Health  Administration." 

Conference  of  Veterinary  Inspectors. 

"  Milk  Contamination  in  Collection  and  Transit,"  to  be  introduced       "^ 
J.  S.  Lloyd,  f.r.c.v.s. 

Conference  of  Sanitary  Inspectors. 

"  Advantages  of  PubHc  Abattoirs,"  to  be  introduced  by  Geo.  Anderson.     ^ 

Conference  of  Women  on  Hygiene.  ^ 

'*Free  Meals   for  Nursing   Mothers,"  to  be  introduced  by  Miss  Edi^^^ 
Evans. 

Conference  on  tlie  Hygiene  of  School  Life.  , 

"Instruction  and  Hygiene  in  Training  Colleges,"  to  be  introduced  %' 
Miss  Alice  Ravenhill. 

Up  to  the  present  122  Authorities  have  appointed  243  Delegates  t^       ^^ 
the  Meeting,  and  a  large  number  of  Members  have  applied  for  Tickets. 

Examinations. 

In  Sanitary  Science  as  Applied  to  Buildings  and  Public  Works  air^^*" 
for  Inspectors  of  Nuisances — 

London,  May  4th  and  5th. 
Edinburgh,  May  18th  and  19th. 
Dublin,  May  25th  and  26th. 

For  Inspectors  of  Meat  and  other  Foods — 

London,  May  11th  and  12th. 

In  Hygiene  in  its  Bearing  on  School  Life — 

London,  May  4th  and  5th. 
Edinburgh,  May  18th  and  19th. 
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Calendar,  May  .vnd  June,  1906. 

Ab  far  a$  at  Resent  arranged. 


icil  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 

at  5  p.m. 
Intion  Committee        .         . )  Monday  in  the  week  preceding  the  Council,  at 
rroBS  and  Editing  Committee)  4.30  p.m.  &  5.30  p.m. 

nination  Committee     .        . )  Tuesday  in  the  week  preceding  the  Council,  at 
Bum  and  library  Committee )  4  p.m.  and  6  p.m. 

ial  Purposes  Committee       .)  Wednesday  in  the  week  preceding  the  Council, 
nee  Committee    .         .         .  [  at  4  p.m.  and  6  p.m. 


amentary  Committee  . 
Premises  Committee  , 
ifectant   Standardisation 
immittee 


As  occasion  requires. 


Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  6.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

\cil  and  Committee  Meetings  are  suspended  during  August  and  September,  and 
the  Museum  and  Library  are  closed  on  Public  Holidays, 

3rAY. 

r.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.  Wheat,  Kice, 
Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscuits,  Sugars,  by  Col. 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  u.a.m.c. 

W,  Inspection  and  Demonstration  at  Harrison  &  Barber's  Knackers'  Yard,  Winthrop 
Street,  Whitechapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  f.r.c.v.8. 

iV.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.  Succulent 
Vegetables  and  Fruits,  Jams ;  the  Condiments — Vinegar,  Pepper,  Mustard ; 
Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.Lane  Notter,  m.a., 

M.D.,  D.P.H.,  R.A.M.f'. 

Ph.  Lecture  to  Commissioned  Officers  and  Professional  Men.  at  5  p.m.  Alcoholic 
Beverages— Beer,  Wines,  Whisky,  Brandy,  etc.,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  B.A.M.C. 

?.  Demonstration  to  Commissioned  Officers  and  Professional  Men  at  a  Factory 
for  preparation  of  Concentrated  and  Preserved  Fooda 

I*.    Demonstration— Meat  Inspectors  Course  at  6.30  p.m. 

^  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
}.  J      Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  London. 

).  Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  the  Metro- 
politan Cattle  Market,  at  3  p.m.,  conducted  by  James  King,  m.b.g.v.s. 

V^.  Annual  Dinner  of  the  Institute,  at  the  Lan&ham  Hotel,  Portland  Place, 
The  President  of  the  Institute,  His  Grace  The  Duke  of  Northumberland,  will 
take  the  chair  at  7.30  p.m. 

,'  \  Examination  for  Inspectors  of  Meat  and  other  Foods,  London. 

f  ]  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
)*  -  Inspectors  of  Nuisances,  and  on  Hygiene  in  its  bearing  on  School  Life,  Edin- 
'•  J      burgh. 
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25  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  aii< 

26  S.  J      for  Inspectors  of  Nuisances,  Dublin. 

26    S.    Sessional  Meetinfir,  at  ll  a.m.,  Boubnemouth.     Discusdon  on  "Sanitary  Ad 
ministration  in  a  Health  Resort,"  to  be  opened  by  Philip  W.  G.  Nunn,  l.r.c.p., 

MaR*C«8«)  M<0«H« 

JUNE. 

1  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 

2  S.  [     Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  York. 

15    F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
10    S.  I      Inspectors  of  Nuisances,  and  in  Hy^ene  in  its  bearing  on  School  Life,  Leeds. 

Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  Man- 
chester. 


22  P. 

23  S. 


29  F.    Sessional  Meeting,  at  ll  a.m.,  Derby.    Discussion  on  ''Milk  SterilisiDg." 

30  S.    Visit  to  the  Sewage  Works,  Derby. 

29     F  T 

^Q    g'  I  Examination  for  Inspectors  of  Meat  and  other  Foods,  Liverpool. 

JULY. 
9-21       Congress  and  Exhibition,  BristoL 


LIST  OF  MEMBERS  AND  ASSOCIATES 

Elected  April,  1906. 


MEMBEKS. 

*  PasMd  ExAinliiAtion  in  SaniUry  Science  as  applied  to  Balldings  and  Public  Worki. 

'•^"MQOG.  Apr.      DoBE,    J.   E.,    CUf/   Sanitanj    Engineer',    Montrwl 

Canada. 
'^'''  1906.  Apr.   ♦Farmer,  John  Edwin,  "  BkUoe;'  ^ew  Eoad,  Mit- 


2072 

2073 

Jt040 
2071 

•in7.' 

2070 

207 

207  ■* 


cham,  Surrey. 
1906.  Apr.     Gettings,  Sydney  S.,  p.a.s.i.,  Assistant  Surveyor, 

Totvn  JIall,  West  Bromuich. 
1906.  Apr.     Laberoe,  J.  E.,  m.d.,  d.p.ii.,  Bacteriologist  to  iht 

City  of  Montreal^  Qtiehec. 
1906.  Apr.   ♦LoNGLA^'D,  Frank,  64,  Commercial  Boad,  Swindon, 
1906.  Apr.     Marcbau,   Ernest,   Principal,   Ecole  Polytecfmique, 

Montrenl, 
■'1906.  Apr.     Meltille,  Lieut.-Col.  Cliarles  IL,  r.a.m.c,  m.b., 

CM.,  D.P.U.,  Wolcingham,  Berks, 
1906.  Apr.     Modi,    Edalji    Manekji,    f.g.s.,    r.s.s.,   f.b.mit.s., 

Grant  Boad  Station,  Sleater  Boad,  Botnbay,  India, 
"  1906.  Apr.     Ktmax,  Frederick  Eobert,A880C.M.ixsT.c.E.,\Bor«ni^* 

Surveyor  and  Engineer,  Stamford,  Lincolnshire, 
1906.  Apr.     Sillitob,  William  C,  assoc.m.inst.c.e.,  Twim  Bali 

Ealing,  W. 
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ASSOCIATES. 

t  Marked  thus  have  pMsed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

S  Marked  thus  haTS  passed  the  Examination  of  the  Institute  in  Hygiene  in  its  bearing  on 

School  Life . 

""1906.  Apr.   tBAKBB,  T.,  Keati  Street,  Aldwych,  W.G. 

'"''  1906.  Apr.   iBowDBN,  John  Philpot  Curran,  285,  Stapleton  Boad, 

Bristol, 
'""  1906.  Apr.     Dbapee,  Thomas  Matthew,  102,  BUhley  Street,  Moss 

Side,  Manchester, 
'*'"  1906.  Apr.   5HEA.LD,  Walter,  '•  Fmi  Bank^'  Diike's  Brow,  Blach- 

hum, 
'■''  1906.  Apr.   tKiLLiXGToy,    Charlie,    Foreman    of    Worhs^   ILM, 

Naval  Yard,  Wei  Hal  Wei,  N,  China, 
"■''  1900.  Apr.   +LuDLAM,   Cuthbert   Aubrey   Neynor,   18,   Sinclair 

Gardens,  W.  Kensington, 
'""''  1906.  Apr.    iMARLOW,  George  Essex,  Franldtjn  House,  Deshorowjh^ 

yorihhants. 
''"'  1906.  Apr.   iMoxTGO^iERY,  Hugh,  Comber  House,  Antrim.  Boad, 

Green  Pointy  Cape  Town,  S,  Africa, 
'-''  1906.  Apr.    JPoTTER,  Albert  Williaiu,  10,  Femhank  Boad,  Bed- 
land,  Bristol, 
'^-1906.  Apr.   tRoBiNSoy,   Clement   May  bury,   3,   Lichfield   Grove, 

Church  End,  Finchleij,  N. 
1906.  Apr.     Smith,  James  Isaac,  Couiwil  House,  Hounslow, 
1906.  Apr,    hIVickers,  Alice,  45,  Samj^son  Boad,  Sparbrooh,  Bir- 
mingham, 
""*  1906.  Apr.    tWALLis,    Samuel,    138,    London    Boad,    Kettering, 

Sorihants, 
^'^^''  1906.  Apr.    tWHATLEY,  Walter,  8,  Crescent  Boad,  Kidderminster, 

Worcs, 
"'*'  1906.  Apr.    jWiLMOT,  Samuel,  2,  Clawson  Terrace,  Argyle  Street, 

Nottingham, 


n 


LIST  OF  EXHIBITS  ADDED  TO  MUSEUM. 

^tory  Door  Fastening.  Model  door  and  frames  fitted  with  ^laskelyne'^ 
Patent  Lock  and  Apparatus  for  receivingr  coins.  Attendant's  Key  to  open 
in  case  of  accident,  etc. ;  Indicating  Tablet  worked  by  bolt  in  the  inside 
of  door.  BenJiam  Sf  Froude,  Ltd,,  Store  Street, 

ter  Elevator.  Model  of  the  Safety  Water  Elevator  Apparatus  for  Hfting 
water  from  wells,  two  buckets  being  used  having  false  bottoms,  to  be  released 
when  they  reach  the  top  and  discharge  contents  into  trough  connected  with 
spout.  Katchet  action  prevents  brackets  running  back  when  handle  is 
released.     All  closed  in  to  avoid  contamination. 

The  Safety  Water  Elevation  Co, 

tin  Pipes.     Defective,  showing  junctions  and  broken  joints. 

Dr.  L.  C,  Parkes. 
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PARKES  MUSEUM   NEW   PREMISES  FUND. 


Amount  Allotted  by  Council  

Cash  receivkd  in  Donations,  etc.,  1899-1905 
Promises  of  Donations  &  Subscriptions,  already 

REPORTED   TO   DeC.    31,    1905  

Promises  of  Donations  to  the  Douglas   Galtox 

xJf  ALiLjliiXi  1  •••  •■•  •«•  •••  •«•  «•• 

Contributions,  1906,  already  Reported    


£  8.  d. 

9,000  0  0 

1,167  11  6 

1,048  4  0 


110  10   0 


99  12   0 


Contributions  since  last  report. 


Miss  K.  E.  Ashe 


W.  Grellier 


John  Hali 


■t      •  •  • 


Dr.  A.  Welleslky  Harri; 


J.  W.  Hetherin'gtox 

Dr.  Jajies  Kerr  (2nd  donation) 

FiTzwiLLiAM  Wright 


10  6 

5    f)  0 

10  6 

5    5  0 

10  6 

4    4  0 

10  6 


April  -im,  1906. 
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IE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF  BOOKS. 


BUILDING   CONSTRUCTION* 

rten  happens  when  at  work  on  a  drawing,  that  you  want  to  refer  to  a 
construction  for  the  moment  forgotten.  This  book  of  Prof.  Adatns' 
the  sort  of  work  you  want  to  have  by  you  at  that  time.  With  an 
t  index,  clear  drawings  and  descriptions  the  book  contains  a  good  deal 
mation  so  often  wanted  to  give  points  of  construction,  methods  of  doing 
ir  kinds  of  work,  or  the  quality  of  materials  in  working  out  any  plan 
ructional  detail.  The  size  of  the  book  is  sufficiently  large  to  enable  the 
ions  to  be  clearly  drawn  without  the  book  taking  up  half  the  drawing 
ind  the  information  is  so  clearly  given  without  too  great  elaboration 
3  least  experienced  assistant  can  be  referred  to  the  book  without  fear 
five  minutes'  time  he  will  come  to  you  to  work  out  the  problem  for  him. 
I  not  a  book  on  Building  Construction  of  the  ordinary  type,  but,  as  the 
states,  is  a  collection  of  answers  that  have  appeared  in  reply  to  questions 
the  professional  papers  of  cases  that  have  arisen  in  actual  practice ;  and 
lieved  that  this  mode  of  dealing  with  typical  examples  of  principle  and 
method  and  practice,  process  and  material,  will  render  the  book  useful  to 
>sides  students. 

'.  Adams'  great  experience  as  a  Lecturer,  combined  with  his  \^'ide  range  of 
1  experience  as  a  Consulting  Engineer,  is  a  guarantee  that  the  construc- 
'en  in  the  book  is  based  on  the  best  modern  practice.  Of  course,  in  a 
'  this  magnitude,  it  is  easy  to  point  out  details  that  might  be  improved ; 
k  of  the  illustrations  are  excellent,  but  it  would  be  well  in  those 
sanitary  details  to  redraw  some.  As  a  matter  of  construction  the 
)etween  metal  and  stoneware  should  not  be  built  into  the  main  walls 
building.  The  illustration  of  the  wash-down  closet  is  shown  with  a 
o  connect  with  the  soil  pipe ;  this  is  not  usual.  In  the  drainjige  plan  of 
use  in  a  terrace  it  would  be  better  to  take  the  sink  drain  into  a  man- 
lere  the  soil  pipe  connects  with  the  drain,  to  afford  means  of  access  for 
loval  of  grease.  As  drawn  with  a  Y  junction  to  the  drain  in  the  middle 
bouse,  and  a  double  bend  on  the  drain,  it  would  be  very  difficult  to  clear 
n  in  the  event  of  any  grease  being  washed  into  the  pipe, 
he  description  of  the  composition  of  mortar  it  is  stated  that  one  yard  of 
contained  27  cubic  feet,  and  requires  9  bushels  of  grey  lime  and  1  yard 
,  with  sufficient  quantity  of  water,  to  bring  it  to  a  stiff  paste.  The 
must  be  heaped,  and  will  then  hold  1|  cubic  feet;  so  that  9  bushels 
13^  cubic  feet,  which  disappears  in  bulk  when  mixed  with  the  27  cubic 


uildiofj:  Construction,"  by  Prof.  lly.  Adams,  M.lDstC.E.  562  pp.,  4to.   Cassell  &  Co. 
Price  7s.  6d. 
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feet  of  sand.  This  piece  of  information  will  deUght  some  of  the  builders,  and 
some  surveyors  will  e;ive  a  different  explanation ;  but  we  are  not  told  whether 
the  lime  is  measured,  slacked  or  unslacked.  This  is  a  very  important  point, 
which  is  now  a  matter  of  appeal  under  the  London  County  Council  By-laws. 
In  the  new  edition  this  mixing  and  proportion  of  materials  in  making  mortar 
might  be  enlarged. 

It  would  really  add  to  the  value  of  the  work  if  a  list  of  weights  of  fire-proof 
floors,  various  kinds  of  roofs,  &c.,  were  given,  as  well  as  the  measurements  of 
such  things  as  carriac:es,  motor  cars,  &c.,  aud  the  size  of  motor  garages,  and 
pits,  and  other  methods  of  getting  at  the  machinery  of  motor  cars. 


PHYSIOLOGY  FOR  BEGINNERS.* 

This  little  work  is  intended  for  those  who,  without  any  previous  knowledge 
of  the  subject,  desire  to  acquire  a  knowledge  of  Elementiary  Physiology.  The 
chapters  are  evidently  not  intended  to  take  the  place  of  larger  elementary  works, 
but  may  be  considered  rather  as  furnishing  a  concise  statement  of  the  essential 
facts  connected  with  the  subject  to  which  they  refer,  and  upon  which  the  true 
principles  of  sanitary  science  are  based. 

The  text  is  clearly  written,  concise,  and  amply  illustrated.  The  simple 
language  is  a  feature  which  will  commend  the  book  to  all  teachers,  and  in  it  the 
student  will  find  the  essential  facts  concerning  the  structure  and  functions  of 
the  human  body.  It  is  admirably  adapted  for  science  schools,  and  supplies  a 
want  which  has  long  been  felt.  We  have  much  pleasure  in  brining  to  the 
notice  of  all  teachers  of  sanitary  science  subjects  the  excellent  little  book  under 
review.  J.  L.  N. 


Dr.  F.  C.  Lewis,  the  English  Iteferat  for  the  "  Hygienisches  Centralblatt," 
has  forwarded  a  copy  of  this  new  publication,  together  with  particulars  of  it* 
objects.  The  "Hygienisches  Centralblatf  will  give  reviews  of  works  bearing 
on  hygiene  by  means  of  short  summaries  of  the  original  articles. 

It  will  include  reports,  which  a  body  of  International  Collaboraters  will 
supply,  from  every  branch  of  hygiene.  The  "  Centralblatt "  will  in  general  deal 
with  the  following  subjects : — 

1.  The  Atmosphere — the  Soil — Climate-Clothing.  II.  Water  Supply— Treat- 
ment and  Analysis  of  Drinking- Water.  III.  Nutrition — Inspection  of  Meat- 
Cattle  and  Meat  Markets.  IV.  General  Hygiene  of  Buildings  and  Honaes. 
V.  Special  Hygiene  of  Buildings.  VI.  Municipal  Cleansing — Sewage — ^Pollution 
of  Rivers.  VII.  Methods  of  Locomotion.  VIII.  Hygiene  of  Schools — Sports 
and  Games.  IX.  Industrial  Hygiene.  X.  Infectious  Diseases — Contagious 
Diseases  of  Animals — Vaccination — Disinfection.  XI.  Tropical  Hygiene- 
Tropical  Diseases.  XII.  Military  Sanitation.  XIII.  Social  Hygiene.  XlV- 
Vital  Statistics.     XV.  Patients.     XVI.  Eeports  of  various  Hygienic  Societies. 

The  Journal  will  appear  in  Twenty-four  Parts ;  these  will  be  issued  fort- 
nightly.    The  price  is  30s.  per  volume. 

*  *' Physiology  for  Beginners/'  by  Leonard  Hill,  M.B.,  F.R.S.   3rd  Impression:  Edwtfd 
Arnold,  1905.    Price  1». 
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THE  ROYAL  SANITARY  INSTITUTE 


ANNUAL  REPORT  OF  THE  COUNCIL 

FOR  THE  YEAR   1905. 
Read  at  the  Ordinary  General  Meeting^  May  ^nd^  1906. 


NEW   PREAHSES. 

One  of  the  most  important  matters  that  has  engaged  the  attention 
of  the  Council  during  the  past  year  has  been  the  question  of  provid- 
ing new  premises  to  suitably  accommodate  the  continually  increasing 
work  of  the  Institute.    The  special  Committee  appointed  to  consider 
the  question  of  new  premises  have  had  before  them  a  large  number  of 
sites  and  buildings  suggested  as  suitable  for  the  purposes  of  the 
Institute.      In  the  early  part  of  the  year,  the  Council  were  granted 
a  six  months'  option  for  renting  a  site  in  the  area  of  the  West- 
minster Improvement  Scheme.      Particulars  of  this  proposal  were 
circulated  to  the  Members  and  Associates  of  the  Institute,  and  an 
appeal  was  made  for  donations  and  subscriptions  to  meet  the  extra 
expenditure  which  would  have  had  to  be  incurred  under  the  scheuit*. 
As  the  result  of  this  appeal,  donations  and  promises  of  contribu- 
tions and  subscriptions  to  the  fund  were  received,  amounting  to 
£1,462  12s.  6d.     The  Council  did  not,  however,  feel  that  the  sup- 
port which  had  been  accorded  to  the  scheme  was  sufficient  to  justify 
them  in  going  forward  with  it,  and  the  proposal  therefore  dropped. 
The  Committee  still  continued  their  work  of  considering  various  sug- 
gestions and  recommendations  brought  before  them,  and  as  a  result 
of  the  Committee's  efforts,  the  Council  hope  shortly  to  be  in  a  posi- 
tion to  lay  before  the  Members  a  proposal  which  will  promote  the 
best  interests  of  the  Institute,  and  provide  the  increased  accommoda- 
tion so  essential  for  its  rapidly  developing  work. 

The  fund  for  new  premises  now  amounts  to  £10,167  lis.  6d.  In 
addition  to  this,  promises  of  donations  and  annual  subscriptions  to 
the  fund  have  been  received  to  the  amount  of  £  1 ,048  4s.  Od. 

The  Council  desire  to  express  their  thanks  to  the  public  bodies 
who  have  so  kindly  made  donations  to  the  New  Premises  Fund, 
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including  the  Corporation  of  Wigan,  and  the  following  City  Com- 
panies : — 

Carpenters'  Company. 
Cloth  workers'  Company. 
Cordwainers'  Company. 
Grocers'  Company. 
Leathersellers  Company. 
Mercers*  Company. 

It  is  also  satisfactory  to  note  the  general  response  made  by  the 

Members  and  Associates  to  the  appeal  for  funds  for  New  Premises, 

and  although  the  amount  contributed  is  not  very  large,  it  shows  a 

considerable  interest  on  the  part  of  the  members  in  the  proposals  for 

adequately  housing  the  Institute  and  Museum. 

ASSOCIATED  WOEK. 

In  reviewing  the  work  of  the  past  year,  one  phase  of  the  Insti- 
tute's activity  and  usefulness,  which  has  been  increasingly  pro- 
minent of  late,  calls  for  special  mention.  The  Council  has  on 
several  occasions  been  applied  to  by  Foreign  Governments  and 
by  Local  Authorities  for  advice  on  sanitary  questions,  or  to 
nominate  experts  to  give  professional  assistance  in  Public  Health 
matters  ;  and  at  the  beginning  of  the  year  a  special  sub- Committee 
^^•as  appointed,  consisting  of  representatives  of  the  various  pro- 
fessions connected  with  Sanitary  Science,  to  advise  the  Chairman 
when  considering  such  applications.  This  sub-Committee  had  several 
cases  submitted  to  them  during  1905,  and  were  able  by  their  advice 
to  render  some  practical  assistance  in  furtherance  of  Public  Health. 

The  Institute  and  the  Parkes  Museum  are  frequently  visited  by 
official  representatives  and  Commissioners  from  Foreign  Govern- 
ments, making  inquiries  with  reference  to  the  sanitary  service  of 
this  country.  During  the  past  year,  assistance  has  been  given  in 
this  way  to  representatives  from  Chili,  Jamaica,  and  the  Nether- 
lands, and  the  visitors  expressed  much  interest  in  the  work  which 
the  Institute  is  doing.  Applications  for  advice  and  assistance  have 
also  been  received  from  the  Town  Council  of  Accra  (Gold  Coast) 
and  from  Johannesburg,  and  the  help  that  the  Council  were  able  to 
render  in  this  direction  has  been  gratefully  acknowledged. 

In  the  course  of  the  year,  permission  was  granted  to  several 
Societies  to  hold  their  meetings  at  the  Institute,  including — ^The 
sub-Committee  of  the  British  Association  appointed  to  consider  the 
conditions  of  health  essential  to  the  carrying  on  of  the  work  of 
instruction  in  Schools;  the  Childhood  Society;  the  King  Alfred 
•School  Society ;  and  the  Women  Sanitary  Inspectors'  Association. 
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In  March,  1904,  the  first  International  Congress  on  School 
Hygiene  was  held  at  Nuremhurg.  The  Institute  has  for  many  years 
taken  an  interest  in  this  important  suhject,  and  hy  means  of  courses 
of  training  and  examinations  has  endeavoured  to  secmre  the  pre- 
paration of  teachers  for  carrying  on  the  education  in  schools  in 
accordance  with  health  conditions ;  and  they  sent  to  the  Congress  in 
Xuremburg,  saying  that  if  the  next  meeting  wrs  held  in  London, 
they  would  be  glad  to  assist  in  promoting  its  success,  and  to  arrange 
for  the  Exhibition  in  connection  with  the  Congress.  The  permanent 
Committee  of  the  Congress  decided  to  hold  their  next  meeting  in 
London  in  1907,  and  the  Council  are  co-operating  with  the  Organi- 
sing Committee  in  making  arrangements  for  the  meeting,  which,  it 
is  anticipated,  will  be  very  large  and  successful.  The  Council  are 
also  undertaking  the  organisation  of  an  Exhibition  of  School  Appa- 
ratus and  Appliances  in  connection  with  the  Congress. 


SANITAEY  LEGISLATION. 

The  Institute  had  under  consideration  the  following  Bills  intro- 
duced into  Parliament  during  the  year.  The  action  taken  by  the 
Council  and  the  fate  of  the  Bill  is  noted  in  each  case : — 

JUilk  Depots  (London)  BUI,  Presented  by  Mr.  T.  Lough,  supported 
by  Dr.  Shipman,  Sir  Charles  Dilke,  Dr.  Macnamara,  and 
Mr.  J.  H.  Whitley. 

To  allow  Metropolitan  Borough  Councils  to  establish  and  main- 
tain Milk  Depots. 

Decided  that  no  action  be  taken.     The  Bill  was  dropped. 

Vaccination  Bill.  Presented  by  Mr.  Stanhope,  supported  by  Mr. 
Broadhurst,  Mr.  Channing,  Mr.  Maurice  Le\yj  and  Sir  Charles 
M'Laren. 

Provides  that  proceedings  cannot  be  taken  against  any  person  for 
non-compliance  with  the  provisions  of  any  Vaccination  Act,  without 
the  sanction  of  the  Board  of  Guardians  or  local  authority. 

Decided  to  petition  against  this  Bill.     The  Bill  was  dropped. 

Compulsory  Vaccinatum  BUI.  Ordered  to  be  brought  in  by  Mr. 
Broaohurst,  Mr.  Thomas  Bay  ley,  Sir  John  BoUeston,  Mr.  Chan- 
ning, Mr.  Corrie  Grant,  and  Mr.  Levy. 

To  abolish  Compulsory  Vaccination. 

Decided  to  petition  against  this  Bill.     The  Bill  was  dropped. 


•  SUPPLEMENT.  50 

Vaccination  (No.  2)  Bill,  Ordered  to  be  brought  in  by  Mr.  Broad- 
hurst.  Mr.  Thomas  Bay  ley,  Sir  John  BoUeston,  Mr.  Cbanning, 
Mn  Corrie  Grant,  and  Mr.  Levy. 

Bepeals  the  compulsor}^  clauses  of  the  Vaccination  Acts. 

Decided  to  petition  against  this  Bill.    The  Bill  was  dropped. 


Juvenile  Smoking  Bill,  Presented  by  Dr.  Macnamara,  Mr.  John 
Burns,  Mr.  Winston  Churchill,  Mr.  Crooks,  Sir  John  Grorst, 
Mr.  Lambert,  Mr.  Lloyd-George,  Major  Seely,  Dr.  Shipman, 
Sir  John  Tuke,  Mr.  Catlicart  Wason,  and  Mr.  George  Wlnte. 

To  prohibit  the  sale  of  tobacco  and  cigarettes  to  children  under 
the  age  of  16  years,  and  to  prohibit  the  sale  of  tobacco  and  cigarettes 
in  sweet  and  other  shops  frequented  by  children. 

Decided  that  no  action  be  taken.     The  Bill  was  dropped. 


Ifoine  Indy^tries  Bill.  Presented  by  Colonel  Denny,  supported  by 
Mr.  John  Burns,  Mr.  Charles  Douglas,  Mr.  Emmott,  Mr.  Fen- 
wick,  Sir  Michael  Shaw-Stewart,  and  Mr.  John  William  Wilson. 

Provides  that  all  dwellings  in  which  specified  trades  or  industries 
are  carried  on,  must  be  certified  as  suitable  for  the  purpose,  and 
properly  equipped  with  means  of  ventilation. 

Decided  that  no  action  be  taken.     The  Bill  was  dropped. 


Sale  of  Butter  Bill.     Presented  by  Mr.  Eellowes,  supported  by  Mr. 
Gerald  Balfour  and  Mr.  Attorney-General. 

itt»stricts  the  amount  of  water  in  butter,  and  provides  for  the 
inspection  of  butter  manufactories. 

Decided  to  petition  in  favour  of  this  Bill.     The  Bill  was  with- 
drawn. 


Housing  of  the  Worhing  Classes  Acts  Amendment  Bill.  Ordered  to 
be  brought  in  by  Sir  Walter  Foster,  Mr.  Channing,  Mr.  Steven- 
son, Mr.  Price,  Mr.  Broadhurst,  Mr.  Frederick  Wilson,  Mr. 
Herbert  Samuel,  and  Mr.  Soames. 

Allows  a  Eural  District  Council  to  adopt  Part  ILT.  of  the  Act  of 
1890  without  the  leave  of  the  County  Council. 

Decided  that  no  action  be  taken,  as  the  Bill  did  not  appear  to 
contain  any  sanitary  provisions.     The  Bill  was  dropi)ed. 
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Hoiisiny  of  the  Working  Classes,  ^'c,.  Bill,  Presented  by  Mr.  Nannetti, 
supported  by  Captain  Norton,  Mr.  Joyce,  Mr.  Harwood,  Mr. 
Crooks,  Mr.  Field,  Mr.  Bell,  Sir  Fortescue  Flannery,  Mr.  Jacoby, 
Mr.  Keir  Uardie,  Dr.  Farquharson,  and  Mr.  Harrington. 

Extends  the  period  for  which  money  may  be  borrowed  by  Local 
Authorities  to  100  years,  and  generally  deals  with  administrative 
questions. 

Decided  that  no  action  be  taken,  as  the  Bill  did  not  appear  to 
contain  any  sanitary  provisions.     The  Bill  was  dropped. 

PuhUc  Health  Acts  {Amendment)  Bill  (House  of  Lords).  Introduced 
by  Lord  Hylton. 

To  exempt  buildings  sufficiently  isolated  from  the  operation  of 
existing  and  future  building  By-Laws  ;  to  provide  against  altera- 
tions of  such  exempted  buildings ;  and  to  render  exempted  buildings 
subject  to  Sanitary  By-Laws. 

Decided  to  petition  in  favour  of  this  Bill.  The  Bill  did  not  pass 
the  Commons. 

Factory  and  Workshop  Act,  1901,  Amendment  Bill,  Ordered  to  be 
brought  in  by  Mr.  Cameron  Corbett,  Sir  Hugh  Shaw-Slewart, 
Mr.  Arthur  Henderson,  and  Mr.  Trevelyan. 

To  distribute  the  working  hours  in  laundries  more  regularly 
over  the  week ;  to  regulate  the  daily  working  hours ;  and  to  bring 
within  the  scope  of  the  Factory  Act  the  laundries  of  religious  and 
cliaritable  institutions. 

Decided  to  petition  in  favour  of  this  Bill.  The  Bill  was  vnth- 
di*awn. 

Infevtious  Diseases  (Ireland)  Bill,  Presented  by  Mr.  Long,  supported 
by  Mr.  Attorney-General  for  Ireland. 

To  assimilate  the  law  in  Ireland  to  that  in  England  so  far  as 
regards  the  notification  of  cases  of  infectious  disease,  and  the  steps 
to  be  taken  with  the  view  of  preventing  the  spread  of  such  disease 
through  the  medium  of  day  schools. 

Decided  to  petition  in  favour  of  this  Bill.  The  Bill  \*'as  with- 
drawn. 

Vaccination  Prosecutions  Bill,  Presented  by  Mr.  Channing,  sup- 
ported by  Sir  John  Eolleston,  Mr.  Goddard,  Mr.  Brigg,  Mr. 
Broadburst,  Mr.  Corrie  Grant,  and  Mr.  Bell. 

To  provide  that  no  prosecution  under  the  Vaccination  Acts  shall 

be  commenced  without  the  authority  of  the  Guardians. 

Decided  to  petition  against  this  Bill.     The  Bill  was  dropped. 
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IfOtidon  County  Council  ( General  Powers)  Bill.     Presented  bj  Mr. 
J.  Williams  Bonn  and  Mr.  Crooks. 

To  give  powers  to  the  London  County  Council  with  regard  to 
administration  and  cortain  works  in  the  County  of  London. 

Decided  to  petition  against  the  Bill,  as  the  Council  considered 
that  the  clauses  with  regard  to  milk  supply  would  constitute  duxl 
control.  The  petition  was  not,  however,  sent  in,  as  the  clauses 
relating  to  Milk  Supply  were  withdrawn.  The  Bill  received  the 
Eoyal  Assent. 

The  Institute  were  also  asked  by  the  London  County  Council  to 
forward  any  suggestions  they  might  have  to  offer  with  regard  to  the 
amendment  of  the  London  Building  Acts.  The  matter  was  care- 
fully considered  by  the  Committee,  and  a  number  of  suggestions 
were  formulated  and  sent  in  to  the  London  County  Council. 

SESSIONAL  MEETINGS. 

Meetings  were  held  in  London  in  March,  May,  June,  and  No- 
vember ;  and  during  the  year  in  the  following  towns : — Newcastle- 
upon-Tyne,  Bristol,  Liverpool,  Birmingham,  Cambridge,  York, 
Northampton,  and  Hastings.  The  discussions  were  in  most  cases 
arranged  in  the  morning,  and  demonstration  visits  were  made  in 
the  afternoon  to  Sanitary  works  relating  to  the  subjects  discussed. 
There  was  an  attendance  at  the  various  meetings  ranging  from  60 
to  120. 

The  Institute  is  indebted  to  Dr.  H.  E.  Armstrong,  T.  J.  Moss- 
Flower,  A.M.rs^ST.c.E.,  Dr.  A.  A.  Mussen,  J.  T.  Eayrs,  m.inst.c.s., 
Dr.  Bushell  Anningson,  Dr.  E.  M.  Smith,  Dr.  J.  Beatty,  and 
P.  H.  Palmer,  m.inst.c.b.,  who  very  kindly  acted  as  Local  Secretaries 
and  organised  these  successful  meetings. 

Hospitality  was  kindly  extended  to  the  Members  by  Dr.  Colston 
Wintle  (Chairman  of  the  Health  Committee,  Bristol),  Cadbury  Bros., 
Bourneville,  G.  A.  St.  Croix  Eoee  (Vice-Chairman)  and  the  Committee 
of  the  Heatherside  Sanatorium  of  the  Brompton  Hospital,  Prof.  G. 
Sims  Woodhead,  The  Et.  Hon.  the  Lord  Mayor  and  Lady  Mayoress 
of  York,  Dr.  G.  F.  McCleary ;  and  the  Sanitary  Committee  of  New- 
castle-upon-Tyne. 

The  following  subjects  were  brought  forward : — 

**The  Aerial  Dissemination  of  Smallpox  round  Hospitals,"  by 
H.  E.  Armstbong,  d.ht.,  m.e.c.s.  ;  Louis  Parkes,  m.d.,  d.p.h.,  in 
the  Chair. 
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**  Municipal  Milk  Depots  and  Milk  Sterilisation,"  by  G.  F. 
McClbary,  M.D.,  D.p.H. ;  Sir  Shirley  F.  Murphy  in  the  Chair. 

"  Isolation  Hospitals,"  by  D.  S.  Davies,  m.d.,  b.p.h.,  and  T.  H. 
Yabbigom,  M.1NST.C.E. ;  W.  Whitaker,  b.a.,  f.b.s.,  f.g.s.,  Chair- 
man of  Council,  in  the  Chair. 

*  Keoent  Methods  of  Eehousing  Tenants  Dispossessed  from  In- 
sanitary Property,"  by  FLETCttBE  T.  Tueton  ;  Sir  Francis  Sharp 
Powell,  Bart.,  m.p.  (Vice-President),  in  the  Chair. 

**  Housing  in  Mansions  let  as  Flats,"  by  Louis  C.  Pabkes,  m.d., 
D.P.H.,  and  W.  EoLFE ;  Sir  William  Emerson,  f.e.i.b.a.,  in  the 
Chair. 

'*  Certain  Aspects  of  the  Housing  Problem,"  by  J.  Eobbbtsoxi 
M.D.,  B.8C. ;  George  Eeid,  m.d.,  d.p.h.,  in  the  Chair. 

"Sanatoria  for  Consumption:  Location  and  Design,"  by  Edwin 
T.  Hall,  v.p.e.i.b.a.  ;  Major-General  the  Eight  Hon.  Lord 
Cheylesmore  in  the  Chair. 

"The  Water  Supply  Problem  in  Eural  Districts"  and  "Interpre- 
tation of  the  Eeports  of  Water  Analyses,"  by  Prof.  G.  Sims 

WOODHEAD,  M.D.,  F.E.C.P.,  and    J.    E.   PUEVIS  M.A.,  F.I.C.,  F.C.S.  ; 

Col.  J.  Lane  Notter,  e.a.m.c.  Chairman  of  Council,  in  the  Chair. 

"The  Boot  and  Shoe  Trade  as  it  affects  the  Health  of  the 
Workers,"  by  C.  F.  Weight  and  James  Beattt,  m.d.,  d.p.h.  ; 
Col.  J.  Lane  Notter,  e.a.m.c,  in  the  Chair. 

"  Pure  Milk  Supply,"  by  C.  W.  Soeensen  ;  W.  Whitaker,  b.a., 
F.E.8.,  F.G.S.,  in  the  Chair. 

"  Eural  Housing — The  Construction  of  Cheap  and  Healthy  Cot- 
tages— The  Exhibition  at  Letchworth,"  by  J.  F.  J.  Sykbs, 
D.sc,  M.D.,  and  T.  W.  Aldwinckle,  f.e.i.b.a.  ;  Col.  J.  Lane 
Notter,  E.A.M.C,  in  the  Chair. 

"  Water  Filtration."  The  Health  Aspect,  by  A.  Scaeltn  Wilson, 
D.P.H.,  Pi-essure  Filters,  by  P.  H.  Palmee,  m.inst.cb.,  and  the 
Chemical  Aspect,  by  H.  F.  Cheshieb,  b.sc,  f.i.c.  ;  Col.  J.  Lane 
Notter,  E.A.M.C,  in  the  Chair. 

In  connection  with  the  meetings,  visits  were  made  to  the  fol- 
lowing : — 

City  Hospital  for  Infectious  Diseases,  Newcastle-upon-Tyne. 

Battersea  Municipal  Milk  Depot,  Disinfecting  Station,  Public 
Mortuary,  Coroner's  Court,  and  Shelter. 

Ham  Green  Hospital  for  Infectious  Diseases,  Bristol. 

Liverpool,  Hornby  Street  Area  (Eehousing). 

Birmingham  Eehousing  Areas. 

BourneviUe  Model  Village. 

Heatherside  Sanatorium,  Frimley. 

Cambridge  Water  Works  and  Nine  Wells,  Stapleford. 
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York:  White  Bose  Farm ;  new  Earswick  Cottages  and  new  Cookery 
School  in  connection  with  Messrs.  Eowntree's  Works ;  and  In- 
fants' Milk  Depot. 

Xorthampton :  Boot  and  Shoe  Works  of  Messrs.  Lewis ;  Refuse 
Destructor  and  Electric  Generating  Station. 

Hastings  Corporation  Water  Works  at  Brede. 

The  papers  read  and  discussions  upon  them  are  printed  in  the 

Journal,  Vol.  XXVT.* 

MEETING   OF   ASSOCIATES. 

With  a  v'iew  of  providing  the  Associates  of  the  Institute  \^ith 
an  opportunity  of  meeting  together  and  discussing  matters  of  sani- 
tary interest,  and  of  bringing  before  the  Council  any  suggestions 
as  to  the  work  of  the  Institute  that  more  especially  affect  the 
Associates  as  a  body,  the  Council  have  arranged  an  annual  meeting 
of  Associates.  The  first  of  these  meetings  was  held  in  March, 
when  Dr.  P.  Boobbyeb,  Medical  Officer  of  the  city  of  Nottingham, 
Member  ot*  Council,  gave  an  address  on  "The  Training  and 
Duties  of  a  Sanitary  Inspector."  Th(^  chair  was  taken  by  Sir  Shirley 
F.  Murphy,  Vice-President  of  the  Institute.  There  was  a  large 
attendance  of  Associates,  and  after  the  address  the  subject  of  the 
evening  was  discussed,  and  several  questions  relating  to  the  work  of 
the  Institute  were  raised  and  considered.  Dr.  Boobbyer*s  address 
is  given  in  Vol.  XXVI.,  Part  4,  of  the  Journal  of  the  Institute. 

LECTUBES    AND    DEMONSTBATIONS    ON    SANITABT 

SCIENCE. 

Two  Courses  of  Training  for  Sanitary  Officers  were  held  during 
the  year,  in  the  Spring  and  the  Autumn,  being  the  39th  and  40th 
Courses  held  bv  the  Institute.  Thirtv-four  Students  entered  for  the 
Spring  Course ;  and  for  the  Autumn  Course  thirty-seven  were  en- 
rolled. A  complete  list  of  etoch  course  of  lectures  was  given  in  the 
supplementary  pages  of  the  Journal. 

The  lectures  were  made  as  practically  useful  as  possible  by  the 
use  of  the  various  appliances  and  apparatus  exhibited  in  the  Museum, 
and  specimens  of  diseased  meat  and  organs  of  animals  were  obtained 
for  the  purposes  of  demonstration. 

Technical  Exhibitions  are  awarded  to  students  by  the  Technical 
Education  Board  of  the  London  County  Council  to  the  annual  value 


*  The  Council  will  be  glad  to  receive  any  pro}X)sal8  ss  to  subjects  for 
discussion  and  centres  in  which  future  meetings  might  be  held. 
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of  five  pounds,  which  may,  with  the  approval  of  the  Board,  be  applied 
to  paying  the  expenses  of  students  in  attending  these  lectures. 

INSPECTIONS   AND   DeMONSTBATIOXS. 

The  training  of  the  students  so  as  to  insure  a  practical  knowledge 
of  an  inspector's  work  and  duties  is  a  point  to  which  the  Institute 
attaches  much  importance ;  and,  in  addition  to  the  practical  demon- 
strations given  on  the  various  appliances  in  the  Parkes  Museum, 
arrangements  were  made  for  the  students  to  visit  a  number  of  public 
works  illustrative  of  sanitary  practice  and  administration,  and  the 
students  were  thus  given  the  opportunity  of  observing  and  noting 
the  practical  application  of  sanitary  principles. 

The  Institute  is  indebted  to  the  London  County  Council,  to  Metro- 
politan Borough  Councils  and  to  District  Councils,  and  others  who 
are  so  kindly  assisting  them  with  regard  to  the  visits,  and  in  bringing 
the  lectures  under  the  notice  of  their  officers. 

Practical  Tiiaining  for  Meat  Inspectors. 

In  addition  to  the  Course  of  general  Lectures  for  Sanitary  Officers, 
special  Courses  were  arranged  during  the  year  for  candidates 
preparing  for  the  Examination  for  Inspectors  of  Meat  and  other 
Foods,  conducted  by  The  Eoyal  Sanitary  Institute. 

Each  Course  consisted  of  two  months'  practical  training  in  the 
inspection  of  meat  at  a  Cattle  Market,  including  demonstrations  on 
live  cattle  and  sheep,  slaughtering  and  dressing  of  animals,  names 
and  situations  of  the  organs,  diseases  of  animals,  methods  of  stalling, 
arrangement  of  markets  and  byres,  &c. 

Demonstrations  were  also  arranged  at  a  knackers'  yard,  where 
instruction  regarding  the  flesh  and  organs  of  the  horse  was  given. 

At  the  Spring  Course  there  were  1 1  Students,  and  at  the  Autumn 
Course  9  Students. 

The  Special  Course  of  Training  in  Food  and  Meat  Inspection  for 
Commissioned  Officers  and  Professional  Men,  which  was  established 
in  1904,  was  repeated  in  the  Spring  and  Autumn  of  1905,  and 
consisted  of  lectures  on  tinned  and  potted  foods,  milk,  butter  and 
cheese,  fish,  eggs,  tea,  coffee,  cocoa,  grains,  bread,  vegetables,  con- 
diments, preserved  foods,  beverages,  etc.,  in  addition  to  the  lectures 
on  Meat  Inspection  and  practical  demonstrations  at  the  Cattle 
Market.  The  first  Course  was  attended  by  8  students,  and  the 
second  by  7  students. 

It  is  satisfactory  to  record  the  recognition  given  to  this  branch  of 
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the  Institute's  work  by  the  War  Office,  by  the  attendance  of  Officers 
of  the  Army  Service  Corps,  specially  detailed  to  take  this  Coarse  of 
Instruction. 

CouBSB  OF  Training  in  Applied  Htgiene  for  School  Tbachebs. 

A  Course  was  arranged,  in  conjunction  ^ith  Bedford  College  for 
Women ;  it  occupied  three  terms  of  the  year,  and  consisted  of  Lec- 
tures and  practical  Demonstrations  on  the  following  subjects  : — 

Physiology  and  the  allied  Sciences,  Infectious  Diseases  and 
Disinfection, 

Construction  and  practical  Sanitation  of  Schools, 

Hygiene  in  School  Ufe  and  in  Educational  methods. 

The  Lectures  were  given  partly  at  the  Institute  and  partly  at 
Bedford  College,  and  were  attended  by  32  Students. 


EXAMINATIONS. 

Since  the  decision  of  the  Council  that  all  candidates  for  the 
Inspectors  of  Nuisances  Examination  should  produce  satisfactory 
evidence  of  having  had  practical  experience,  the  training  of  sanitary 
officers  has  been  actively  taken  up  by  many  Universities  and  Technical 
Schools  throughout  the  country,  and  the  course  of  instruction  now 
includes,  besides  the  lectures  given  by  competent  authorities,  a  series 
of  visits  to  sanitary  works  and  undertakings. 

The  training  given  at  the  following  Universities  is  recognised 
by  the  Council  as  complying  with  the  regulation  as  to  practical 
training : — 

The  University  of  Liverpool. 

The  University  College  of  South  Wales  &  Monmouthshire,  Cardiff. 
And  at  the  following  Technical  Schools : — 

The  Birmingham  Municipal  Technical  Schools. 

The  Municipal  School  of  Science  and  Technology,  Brighton. 

The  Merchant  Venturers'  Technical  College,  Bristol. 

The  Heriot-Watt  College,  Edinburgh. 

The  Leeds  Institute. 

The  Manchester  Municipal  School  of  Technology. 

The  Boyal  Technical  Institute,  Salford. 

It  has  been  found  that  candidates  for  the  examinations  sometimes 
commence  a  course  of  training  which  does  not  meet  the  reqtdre- 
ments  of  the  Institute's  examinations,  and  in  some  cases  even 
without  seeing  a  copy  of  the  syllabus.    A  note  has  therefore  been 
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added  to  the  regulations,  advising  candidates  to  write  to  the  offices 
of  the  Institute  for  a  copy  of  the  syllabus  and  regulations  before 
they  commence  to  study  for  the  examination. 

During  the  year  Examinations  were  held  at  the  following  places : 

hx  Sakitart  SoEBircB  as  applied  to  Buildings  &  Public  Woeks. 

Belfast  Liverpool  (2) 

Birmingham  London  (2) 

CardifP  Manchester  (2) 

Edinburgh  Norwich 

Hong  Kong  Plymouth 

Leeds  Sydney 
Leicester 

92  Candidates  presented  themselves,  to  35  of  whom  Certificates 

were  granted. 

Fob  Inspectoes  of  Nuisances. 

Belfast  Leicester 

Birmingham  Liverpool  (2) 

Brisbane  London  (2) 

Cape  Town  Manchester  (2) 

Cardiff  Newcastle-upon-Tyne 

Edinburgh  Norwich 

Hong  Kong  (2)  Plymouth 

Johannesburg  Sydney 
Ijeeds 

At  these  Examinations  706  Candidates  presented  themselves,  and 
407  were  certified  competent,  as  regards  their  Sanitary  knowledge, 
to  discharge  the  duties  of  an  Inspector  of  Nuisances  under  the 
Public  Health  Act,  1875. 

The  Sanitary  Inspectors  Examination  Board  (formed  by  The 
Sanitary  Institute  and  other  bodies),  for  holding  Examinations  under 
the  Public  Health  (London)  Act,  1891,  held  throe  Examinations 
during  the  year.     There  were  50  Certificates  granted. 

Foe  Inspbctoes  or  Meat  and  Othbe  Foods. 

During  the  year  Examinations  were  held  in  Cardiff,  Leeds,  Man- 
chester, and  London  (2  Examinations).  62  Candidates  presented 
themselves,  to  46  of  whom  Certificates  were  granted. 

In  Hygiene  in  its  Bbaeing  on  School  Life. 

During  the  year  Examinations  were  held  in  Leeds,  Leicester,  and 
London.  24  Candidates  presented  themselves,  to  16  of  whom  Cer- 
tificates were  granted. 
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Colonial  Examixations. 

During  the  year  Examinations  were  held  in  Brisbane,  Cape  Town, 
Johannesburg,  Hong  Kong  (2),  and  Sydney. 

Nine  Candidates  presented  themselves  for  the  Examination  in 
Sanitary  Science  as  applied  to  buildings  and  public  works,  to  four  of 
whom  Certificates  were  granted. 

Seventy-three  Candidates  presented  themselves  for  the  Inspectors 
of  Nuisances  Examination,  39  Certificates  being  awarded. 

The  results  of  the  year's  examination  work  in  the  colonies  shew  an 
increase  in  the  number  of  centres  where  examinations  have  been 
held,  and  also  an  increase  in  the  number  of  Candidates  who  have 
presented  themselves.  The  work  generally  has  been  actively  assisted 
by  the  Government  Departments  of  the  several  colonies,  and  by 
Municipalities  who  have  granted  to  students  facilities  for  gaining 
practical  experience  in  the;  duties  of  a  Sanitary  Inspector,  in  the 
same  way  that  facilities  are  afforded  by  authorities  to  students 
in  England.  The  Council  are  also  pleased  to  note  that  the  training 
of  students  by  lectures  and  practical  demonstrations  has  preceded 
the  Examination  in  each  case,  and  several  of  the  Colonial  Boards  are 
taking  steps  to  establish  a  museum  of  sanitary  appliances  in  the 
Colony  which  would  be  toccessible  to  students. 

The  Council  have  again  to  express  their  great  appreciation  of  the 
services  that  have  been  rendered  to  the  cause  of  Sanitary  Science 
by  the  Officers  and  members  of  the  Colonial  Centres. 

During  the  past  year  an  additional  centre  has  been  established  in 
South  Australia  with  the  assistance  of  Mr.  T.  G.  Ellerj',  m.e.san.i.. 
Town  Clerk  of  Adelaide,  who  had  in  hand  the  local  arrangements. 
A  Board  of  Examiners  has  been  elected  of  influential  men,  and  Mr. 
J.  E.  Mitton  has  undertaken  the  duties  of  Hon.  Local  Secretary. 

During  the  year  the  Institute  have  extended  the  Examination  for 
Inspectors  of  Meat  and  Other  Foods  to  Hong  Kong,  and  an  Ex- 
amination is  being  arranged  in  this  subject  by  the  Board  of  Examiners 
of  the  Institute  in  that  Colony. 

The  School  Hygiene  Examination  has  also  been  extended  to 
Hong  Kong,  and  the  following  is  an  extract  from  an  official  notifica- 
tion of  this  Examination  issued  by  the  Government  of  Hong  Kong: — 

*'  Intending  Candidates  will  find  that  the  Course  of  Lectures  at 
present  being  given  under  the  auspices  of  the  local  Branch  of  The 
Eoyal  Sanitary  Institute,  will  be  of  value  in  enabling  them  to 
prepare  for  this  Examination.  The  fee  for  this  Course  of  Lectures, 
which  extends  to  February,  1906,  is  SI 5,  and  copies  of  the  syllt- 
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bus  can  be  obtained  on  application  to  the  Branch  Secretary,  Mr. 
Adam  Gibson,  at  the  Office  of  the  Sanitary  Board.  A  Course  of 
Lectures  on  'first  Aid'  will  also  be  arranged  for  early  in  the 
New  Year  to  supply  the  necessary  instruction  to  intending  Candi- 
dates in  this  part  of  the  Examination* 

"  The  Lecture  fees  and  Examination  fees  for  successful  Candi- 
dates who  are  employed  in  Government  or  Grant-in- Aid  Schools 
will  be  refunded  to  them  by  the  Government." 

The  Council  are  also  in  communication  w^ith  other  Colonial  centres 

with  regard  to  further  extending  the  Meat  Inspectors'  and  School 

Hygiene  Examinations. 

New  South   Wales, 

During  the  year  the  usual  Examination  was  held  in  Sydney  in 
December,  for  which  there  was  a  preparatory  Course  of  Lectures. 
2  Candidates  presented  themselves  for  the  Sanitary  Science  Ex- 
amination and  were  awarded  certificates,  and  7  for  the  Inspectors  of 
Nuisances  Examination,  to  4  of  whom  certificates  were  granted. 

The  Council  are  in  communication  with  the  Chairman  of  the 
Board,  Dr.  J.  Ash  burton  Thompson,  as  to  extending  the  School 
Hygiene  Examination  to  this  centre. 

Dominion  of  Canada. 

No  Examinations  have  been  held  during  the  year  in  this  centre, 
but  Dr.  Starkey,  the  Hon.  Local  Secretary,  has  been  engaged  in 
formulating  a  scheme  which  has  been  adopted  by  the  Council  for 
extending  the  operations  of  the  Board  to  other  Provinces  of  the 
Dominion ;  and  in  addition  to  the  Central  Board  estabHshed  in 
Montreal  (Province  of  Quebec),  representatives  have  been  appointed 
in  the  Provinces  of  Ontario,  British  Columbia,  Manitoba,  Nova 
Scotia,  New  Brunswick,  and  Alberta  (North- West  Territories),  and 
it  is  hoped  that  during  the  coming  year  it  will  be  found  possible  to 
arrange  Examinations  in  these  centres. 

The  efforts  of  Dr.  Starkey  in  arranging  the  extension  of  the 
Examination  Board  have  considerablv  increased  the  interest  in  the 
work  of  the  Institute  in  Canada,  and  the  Council  are  pleased  to 
report  that  the  membership  of  the  Institute  in  the  Dominion  has 
been  increased  by  about  30  members. 

The  question  of  extending  the  School  Hygiene  Examination  to 
this  centre  is  also  under  consideration. 

British  South  Africa, 
The  Council  are  pleased  to  report  that  the  last  year  has  been  one 
of  increased  activity  in  this  centre.     An  Examination  was  held  in 
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Johannesburg  early  in  the  year  at  which  37  Candidates  presected 
themselves,  and  16  Certificates  were  awarded.  A  preparatory  Course 
of  Lectures,  including  Practical  Demonstrations,  was  held  by  the 
professional  Htaff  of  the  Public  Health  Department,  the  Town 
Engineer,  and  the  Government  Analyst. 

Mr.  T.  Keunert,  m.ixst.c.b.,  is  arranging  a  course  of  lectures  in 
Pretoria  and  Johannesburg,  under  the  auspices  of  the  Transvaal 
Technical  College. 

A  course  of  lectures  was  given  in  Cape  Town  in  October  by  Dr. 
Anderson,  Mr.  A.  H.  Eeid,  and  Mr.  E.  O.  Wynne  Koberts,  and  an 
examination  was  lield  on  October  14th  and  15th,  16  Candidates 
presenting  themselves,  and  8  Certificates  were  awarded. 

Many  of  the  Municipalities  in  Cape  Colony  now  afford  facilities 
for  candidates  gaining  an  insi^lit  into  tlie  duties  of  a  Sanitary  In- 
spector, notably.  Cape  Town,  Port  Elizabeth,  and  Woodstock. 

During  the  year  there  have  been  several  alterations  in  the  per- 
sonnel of  the  Board,  and  the  Council  are  pleased  to  welcome  the 
co-operation  of  the  following  new  members  of  the  Board : — ^Dr.  Gr. 
Turner,  Dr.  P.  Murison,  G.  S.  Burt  Andrews,  m.ixst.c.b.,  M.R.BAy.i., 
and  Mr.  John  Cook,  assoc.m.inst.c.b. 

The  Council  wish  to  express  their  appreciation  of  the  services 
rendered  to  the  Board  by  Mr.  H.  P.  B.  Eigby,  who  resigned  his  seat 
when  he  left  the  Colony. 

The  Board  are  endeavouring  to  arrange  a  Museum  of  sanitar}' 
appliances  in  Cape  Town,  and  efforts  are  being  made  to  get  the 
Museum  lioused  in  the  Old  Town  Hall  Buildings. 

Dr.  Anderson,  the  Medical  Officer  of  Health  of  Cape  Town,  gave 
a  lecture  in  Cape  Town  to  students  on  School  Hygiene,  which  ia 
referred  to  in  the  Journal  of  the  Institute,  Vol.  XXA^I,  page  191), 
and  the  question  of  extending  the  Institute's  Examination  in  this 
subject  to  British  South  Africa  is  being  considered. 

Queemiland, 

Since  the  first  Examination  was  held  in  Brisbane  in  1901,  the 
operations  of  this  Board  have  been  hampered  by  local  difficulties  in 
the  carrying  out  of  the  Public  Health  Administration  of  the  Colony, 
but  the  Council  are  pleased  to  report  that  a  second  Examination  was 
held  in  December,  and  5  Candidates  presented  themselves,  to  all  of 
whom  certificjites  were  awarded. 

The  Council  have  to  express  their  thanks  to  Mr.  Peter  Bancroft, 
Mr.  H.  J.  Foster  Barham,  and  Mr.  W.  C.  Quinnell,  who  have 
resigned,  for  their  services  while  members  of  the  Board ;  and  to 
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welooine  as  new  members  Mr.  E.  A.  Fraser,  m.b.san.i.,  and  Mr» 
John  Simpson,  m.b.sax.i. 

Hong  Kong  and  South  China, 

In  the  early  part  of  the  year  a  course  of  lectures  was  arranged  for 
Meat  Inspectors,  and,  upon  the  application  of  the  Board,  the  Council 
have  extended  to  this  Colony  the  Examination  for  Inspectors  of 
Meat  and  other  Foods. 

Two  Examinations  have  been  held  during  the  year  in  Sanitary 
Science  and  for  Inspectors  of  Nuisances,  and  courses  of  lectures  have 
also  been  held  preparatory  to  these  Examinations.  Seven  candidates 
presented  themselves  for  the  Sanitary  Science  Examination  and  2 
certificates  were  awarded,  and  8  for  the  Inspectors  of  Nuisances 
Examinations,  to  6  of  whom  certificates  were  granted. 

The  Council  have  to  report  the  resignation  of  Capt.  Fitzwilliamffy 
A.S.C.,  who  has  been  an  active  member  of  the  Board  and  who  also 
took  a  special  interest  in  the  arrangements  for  the  Examinations  for 
Meat  Inspectors,  and  the  Council  desire  to  record  their  appreciation 
of  his  services  while  on  the  Board.  Also  the  resignation  of  Dr. 
Bertram  Barnett,  who  has  acted  as  Secretary  to  the  Board  since  its 
inauguration,  and  to  whom  much  of  the  success  of  the  work  of  the 
Board  is  due.  His  successor,  Mr.  Adam  Gibson,  m.r.c.v.s.,  has  takers 
a  special  interest  in  the  establishment  of  the  Meat  Inspectors'  and 
School  Hygiene  Examinations  in  the  Colony. 

The  subject  of  School  Hygiene  has  been  brought  forward  by  the 
Board,  and  at  their  request  the  Council  of  the  Institute  have 
extended  the  School  Hygiene  Examination  of  the  Institute  to  this 
Colony.  An  official  notification  with  reference  to  the  examination 
has  been  issued  by  the  Government  of  the  Colony  (see  page  58). 

Tasinania, 

Active  steps  have  been  taken  during  the  year  to  establish  thi» 
Board  on  a  satisfactory  basis,  and  the  Council  understand  that 
Dr.  J.  S.  C.  Elkington,  the  9hief  health  officer,  has  in  hand  the 
preparation  of  a  new  Public  Health  Bill,  the  adoption  of  which 
measure  should  do  much  to  enhance  the  success  oE  the  examinations* 

A  valuable  series  of  lectures  has  been  given  during  the  year  by 

Dr.  Elkington  on  School  Hygiene,  and  the  question  of  extending 

the  Institute's  Examination  in  this  subject  to  Tasmania  is  being: 

considered. 

South  Australia, 

After  negotiations  extending  over   some  time  the   Council  are 

pleased  to  report  the  establishment  of  an  Examination  Board  in  this- 
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-Centre  in  October  last,  and  arrangements  are  being  made  to  hold  an 
Examination  at  an  early  date. 

Western  Australia, 
This  Board  was  established  in  1901  but  has  not  yet  seen  its  way 
to  arrange  an  Examination. 


CandidatM 
Entered. 

Oertiflc»te<f. 

291 

142 

628 

278 

10,165 

5,383 

342 

239 

81 

54 

11,507 

6,096 

Examinations  were  estabUshed  by  the  Institute  in  1877,  and  the 
following  figures  show  the  total  number  of  Examinations  held,  and  the 
number  of  Candidates  : — 

EzamiiiAtion 

For  Local  Surveyors 35 

Sanitary  Science  as  applied  to 

Buildings  and  Pubhc  Works  106 

Inspectors  of  Nuisances    212 

Inspectors  of  Meat  and  Other  Foods  .     27 

Hygiene  in  its  bearing  on  School  Life     13 

393 

CONFERENCES. 
During  the  year  two  Conferences  were  held  in  London. 

Ox  School  Hygiene. 

The  Conference  on  School  Hygiene  was  arranged  in  order  to 
promote  and  maintain  an  interest  in  the  subject  pending  the  Inter- 
national Congress  on  School  Hygiene  to  be  held  in  London  in  1907. 
The  Boyal  Sanitary  Institute,  when  urging  the  advisability  of  London 
for  this  meeting,  had  offered  to  co-operate  in  the  organisation  of 
the  Congress  and  Exhibition,  and  informed  the  International  Com- 
mittee at  Nuremburg  that  they  proposed  to  hold  a  Conference  on 
the  subject  early  in  1905  to  pave  the  way  to  the  larger  Congress 
two  years  later. 

This  Conference  was  held  at  the  University  of  London,  from 
Feb.  7th  to  10th,  1905,  under  the  Presidency  of  Sib  Abthvb  W. 
R'l'ckee,  who  delivered  an  Inaugural  Address  on  "The  Co-ordination 
of  the  Teaching  of  Hygiene.'* 

His  Grace  the  Dure  of  NoRTni'MBERLAXj),  k.g..  President  of  the 
Institute,  took  the  chair  at  the  opening  meeting,  and  reoeived  the 
Delegates  and  Members.  A  Conversazione  was  arranged  in  the 
evening. 

The  discussions  at  the  meeting  were  arranged  under  the  following 
headings :  - 
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**  Scholars,"  under  the  presidency  of  Sib  Lauder  Beuntox,  ll.i)., 

M.D.,  F.E.C.P.,  F.R.S. 

"  Physical  Inspection,"  under  the  presidency  of  Bt.  Hon.  Loud 

BeAY,  G.C.S.I.,  LL.D.,  D.L.,  J.P. 

"  Schools,"  under  the  presidency  of  Sib  William  Anson,  baht., 

D.C.L.,  M.P. 

"Sanitary  Inspection,"  under  the  presidency  of  W.  Whitakkb, 
B.A.,  F.R.S.,  F.ti.a.  (Chairman  of  Council). 

•'  Training  in  Hygiene,"  under  the  presidency  of  Sib  William  J. 
Collins,  d.l.,  j.p.,  m.d.,  m.s.,  f.b.c.s. 

'•Training  of  Scliolars,"  under  tlie  presidency  of  the  Rt.  Rev.  the 
LoBD  Bishop  of  Hebefokd. 

Delegates  were  appointed  by  151  authorities. 

The  numbers  attending  the  Conference  were  as  follows : — Dele- 
gates, iMO;  Members  and  Associates  of  the  Institute,  125;  Associates 
of  the  Conference,  35;  Comj)limentary  and  Press,  160;  making  a 
total  of  630. 

Dr.  Waller,  the  Director  of  the  Physiological  Laboratory  at  the 
University  of  London,  kindly  arranged  to  welcome  and  conduct 
members  of  the  Conference  round  the  Ljiboratory. 

An  Exhibition  of  School  Building  and  Furnishing  AppHances  wjuj 
held  in  connection  \\  itli  the  Conference. 

On  Smoke  Abatement. 

This  Conference  was  arranged  by  The  Royal  Sanitary  Institute  in 
conjunction  with  the  Coal  Smoke  Abatement  Society,  in  order  to 
discuss  the  question  of  the  Abatement  of  Smoke  and  the  evils 
attt^udant  on  Smoke  production  in  large  towns,  as  regards  its  bearing; 
on  the  Public  Health. 

The  Conference  was  held  at  the  Royal  Horticultural  Society's 
Hall,  Westminster,  from  December  12th  to  15th,  under  the  presi- 
dency of  Sib  Oliveb  Lodge,  f.b.s.,  d.so.,  ll.d. 

The  discussions  at  the  meeting  were  arranged  under  the  following 
headinfirs :  — 

*'  Domestic  Smoke  Abatement,"  under  the  presidency  of  Sib  Geo. 

LiVESEY,  M.INST.C.E.,  M.l.M.E. 

**  Factory  and  Tmde  Smoke  Abatement,"  under  the  presidency  of 
Sir  Wm.  H.  Preece,  k.c.b.,  m.inst.c.e.,  f.b.s. 

*'  Administration,  Legislation,  and  Necessary  Reforms,"  under  the 
presidency  of  Sitt  Wm.  B.  Riciimoni),  k.cb.,  b.a. 

Delegates  were  appointed  by  54  authorities. 

The  numbers  attending  the  Conference  were  as  follows : — Dele- 
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gates,  102;  Members  and  Associates  of  the  Institute,  110:  Associates 
of  the  Conference,  20:  Complimentary  and  Press,  120;  making  a 
total  of  352. 

Visits  were  made  to  the  Chelsea  Generating  Station  of  the  Under- 
ground Electric  Eailways  Co.  of  London,  Ltd.,  to  the  Gas  Works  of 
the  South  Metropolitan  Gas  Co.,  Old  Kent  Eoad,  and  to  the  Abbey 
Mills  Pumping  Station  of  the  London  Sewage  Outfall  Works. 

These  visits  were  of  great  value  to  Members,  and  esp(?cially  to 
Officers  and  Members  of  Local  Authorities  appointed  as  Delegates  to 
the  Congress. 

EXHIBITIONS. 

During  the  year  two  Exhibitions  were  held  in  London :  one  iii 
February  at  the  University  of  London,  South  Kensington,  in  con- 
nection with  the  Conference  arranged  by  the  Institute  on  School 
Hygiene ;  and  one  in  December  at  the  Royal  Horticultural  Hall  in 
connection  with  the  Conference  on  Smoke  Abatement,  arranged  by 
the  Institute  in  conjunction  with  the  Coal  Smoke  Abatement 
Society.  The  Exhibitions  were  both  i)\yQ\\  to  the  public  for  three 
days. 

The  School  Hygiene  Exhibition  included  exhibits  of  sanitary  appli- 
ances specially  adapted  for  school  use,  school  desks  and  furniture, 
books,  tools,  cloak-room  fittings,  and  other  appliances  used  in  con- 
nection with  schools.  Two  silver  and  nineteen  bronze  medals  were 
awarded  by  the  Judges ;  a  Hst  of  the  premiated  exhibits  is  given  in 
the  Journal,  Vol.  XXVI.,  Supplement  pages,  27  and  71. 

The  exhibits  at  the  Smoke  Abatement  Exhibition  included  gas 
heating  and  cooking  appliances,  shown  by  the  Gas  Light  &  Coke  Co., 
and  electrical  heating  and  cooking  appliances  shown  by  the  St.  James* 
and  Pall  Mall  Electric  Light  Co.,  and  the  Westminster  Electric  Sup- 
ply Co.  The  exhibits  in  the  main  body  of  the  hall  were  divided  into 
three  sections :  Gas  Heating  and  Cooking  Appliances,  Open  Grates 
consuming  coal,  and  Municipal  and  Trade  Appliances  for  the  preven- 
tion of  smoke.  Five  silver  and  twenty-six  bronze  medals  were  awarded 
by  the  Judges,  and  a  list  of  these  is  given  in  the  Journal  of  the 
Institute,  Vol.  XXVI.,  Supplement  pages  155-6. 

LIBEAEY. 

Volumes  and  Pamphlets  numbering  350  have  been  presented  to 
the  Library.  Lists  of  these  are  published  in  the  Supplement  to  the 
Journal. 
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JOUKNAL. 

During  the  year  the  period  of  publication  was  altered  from  once  a 
quarter  to  once  a  month,  in  order  that  the  record  of  the  various 
meetings  might  be  placed  in  the  hands  of  the  members  as  quickly  as 
possible.  The  Council  have  also  endeavoured  to  reduce  somewhat 
the  bulk  of  the  records,  so  as  to  make  them  more  easily  read.  The 
volufne  for  the  year  consisted  of  708  pages,  with  loG  pages  of  sup- 
plemental matter.  The  object  of  placing  some  of  the  matter  in 
supplemental  pages  is  to  enable  the  members  to  omit  this  portion  in 
binding  the  volume  ;  for  although  the  matter  contained  in  these 
pages,  Eeviews  of  Books,  Abstracts  of  Titles  of  papers  appearing 
in  English  and  Foreign  periodicals,  Calendar,  and  record  of  meet- 
ings is  of  considerable  current  interest,  it  is  not  of  so  much 
importance  after  the  close  of  the  year.  But  the  supplementary 
matter  is  so  arranged  that  it  can  1)(»  bound  with  the  volume,  or 
separately  if  desired. 

INSTITUTE   DINNER. 

His  Grace  the  Duke  of  Northumberland,  K.G.,  President,  presided 
at  the  Dinner  of  the  Institute,  held  at  the  Princ*»s'  Rt»staurant  on 
May  12tli,  at  which  there  were  108  members  and  others  present. 

THE   HENRY  SAXON  SNELL  PRIZE. 

The  subject  given  in  March  last  for  the  essays  in  competition  for 
this  Prize  was  "  Domestic  Sanitary  Appliances,  w  ith  Suggestions  for 
their  Improvement."  Thirty-one  essays  were  sent  in  and  were 
brought  under  the  consideration  of  the  Council. 

The  majority  of  the  essayists  gave  a  more  or  less  complete  and 
generally  well-illustrated  description  of  existing  sanitary  appliances, 
pointing  out  which  they  considered  the  best,  and  the  proper  mode  of 
fixing  them,  but  failed  to  comply  with  the  essential  condition  of 
"  suggestions  for  their  improvement." 

The  Council  commended  the  following  four  essays  on  various 
gi'ounds :  — 

Spero  Meliora.    Nairobi.    Cordon  Sanitaire.    Efficientia. 

The  Council,  however,  did  not  consider  that  any  of  the  essays 
wvre  of  sufficient  merit  to  deserve  the  Prize,  and  therefore  with- 
held the  award.* 

*  The  Prize  is  offered  in  1906  for  an  Essay  on  "Suggestions  fur  Improve- 
ments in  Sanitary  Appliances  for  use  in  workmen's  dwellings  and  labourers' 
cottages  under  the  varying  conditions  of  water  supply  and  drainage  usually 
obtaining  in  towns  and  villages." 
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PAEKES  MUSEUM. 

The  collection  of  sanitary  apparatus  and  appliances  in  the  P^kes 
Museum  has  been  largely  added  to  during  the  period  under  review, 
seventy-four  new  exhibits  having  been  received  and  placed  in  position. 
The  repairs  and  decorations  at  the  entrance  to  the  Museum  are  now 
comj)leted.  Particulars  of  these  additions  to  the  Museum  liave  been 
printed  in  the  supplementary  pages  in  the  monthly  Journal. 

This  continual  addition  to  the  exhibits  is  rendered  necessarj'  by 
the  rapid  advance  of  sanitary  invention,  and  improvements  in  design 
made  by  the  leading  manufacturers ;  and  while  the  Committee  are 
anxious  that  the  Museum  should  be  kept  as  up-to-date  as  possible, 
and  so  maintained  as  to  be  practically  useful  for  purposes  of  instruc- 
tion, yet  the  problem  of  how  to  provide  space  for  the  ever-increasing 
demands  is  becoming  more  and  more  acute. 

The  educational  value  of  the  Museum  continues  to  bt^  appreciated 
by  the  various  bodies  engaged  in  scientific  and  technical  instruction, 
and  the  large  number  of  L.C.C.  Evening  Science  Schools  who  have 
sent  classes  to  the  Museum  during  the  year  testifies  to  the  interest 
in  hygiene  which  has  been  aroused,  and  shows  that  the  need  for 
inculcating  the  principles  and  practice  of  this  life  subject  is  gradually 
becoming  recognised. 

The  number  of  students  who  visited  the  Museum  in  organised 
classes  was  1,820,  and  the  number  of  institutions  from  which  classes 
attended  was  52. 

The  estimate  of  ordinary  visitors  for  the  year  is  8,00 C>. 

It  will  thus  be  seen  that  9,820  visits  are  recorded,  and  this  number 
is  in  addition  to  the  attendance  at  the  various  lectures  and  meetings 
held  directly  under  the  auspices  of  the  Institute.  One  thousand 
fight  hundred  of  these  visits  were  made  by  interested  students, 
foming  to  the  Museum  by  appointment  for  definite  instruction. 

The  follo\\ing  is  a  list  of  the  institutions  from  which  classes 
attended,  some  of  them  sending  classes  on  several  occasions  : — 

Allen  Street  School,  Kensington.  Carpenters  Company's  Institute, 
Barnsbury  Park  School.  Stratford. 

Battersea  Polytechnic.  Cavendish  Square  Convent. 

Beckenham  Technical  Institute.  Charing  Cross  Hospital  (Medical 
Bedford  College  for  Women.  Students). 

Blackheath  Eoad  School.  Crompton  Street  School. 

Bloomfield  Eoad  School.  Croydon  Pol^iiechnic. 

iJow  and  Bromley  Institute.  Dartford  Technical  Institute. 

iJrockley  Eoad  School.  East  London  Technical  College. 

Eritli  Central  Council  Schools. 
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Goldsmiths'  Institute. 

Hackford  Itoad  School. 

Hackney  Parochial  School. 

King's  College. 

Kingston  Science  &  Art  School. 

Lavender  Hill  School. 

L.  C.  G.  Day  Training  College. 

Lillie  Boad  School,  Fulham. 

London  Hospital  Medical  College. 

London  Hospital  Xiirses'  Home. 

National  Training  School  of 
Cookery. 

National  Health  Society. 

Northampton  Institute. 

Northern  Polytechnic. 

Offord  Eoad  School. 

Paddington  Technical  Institute. 

Queen  Victoria's   Jubilee   Insti- 
tute for  Nurses. 

Begent  Street  Polytechnic. 

Eutland  St.  ILG.  Girls'  School. 


Sesame  House. 

Skinners     Company's     School 

(Girls). 
St.  Mary's    Hospital  Medical 

School. 
St.  Thomas's  Hospital  Medical 

College. 
South- Western  Polytechnic. 
Sumner  Ayenue  School. 
Thomas  Street  School. 
Tottenham  Polytechnic. 
Tottenham  Road  School. 
L^niversity  College  (Public  Health 

Students). 
Wandsworth  Institute. 
West  Norwood  Institute. 
W^hitelands  Training  College, 

Chelsea. 
Willesden  Polytechnic. 
William  Street   Science   Centre, 
Women's  School  of  Medicine. 


The  collection  of  Lantern  slides  available  to  Members  and  Asso- 
ciates for  lecture  purposes  has  been  taken  advantage  of  by  a  good 
number  of  Members  and  Associates,  606  slides  having  been  hired 
during  the  year. 


FINANCE. 

The  Statement  of  Income  and  Expenditure  shows  a  slight  balance 
of  receipts  over  working  expenses.  The  general  establishment  ex- 
penditure shows  a  slight  increase,  owing  to  the  greater  cost  of 
posting  the  monthly  Journal  to  the  members,  and  the  larger  pro- 
vision made  for  Sinking  Fund  to  cover  contingencies. 

In  the  items  of  special  expenditure,  the  nett  cost  of  the  Journal  is 
considerably  reduced,  and  some  of  the  other  items  show  an  increase 
on  account  of  the  growth  of  the  ^work  of  the  Institute,  especially  the 
cost  of  the  Sessional  Meetings,  which  are  now  held  in  a  number  of 
provincial  centres. 

On  the  other  side  of  the  account,  the  income  from  annual  sub- 
scriptions shows  a  steady  increase,  and  the  receipts  from  Examina- 
tions have  also  increased. 

The  General  Balance  Sheet  shows  an  Accumulated  Fund  of 
£6,815  3s.  6d.,  in  addition  to  the  amounts  allotted  to  the  New 
Premises  Fund  and  to  other  special  purposes. 


SUPPLEMENT. 


EPITOME  OF  EEGISTEBS  OF  MEMBERS  AND 

ASSOCIATES. 

The  comparison  of  the  roll  of  the  Institnte  nith  that  of  the 

preceding  year  ahows  that  the  number  of  ^lembers  and  Associates 

is  steadily  growing. 


Dec.  31st,  191)4 

Dec.  aist,  wor, 


1,083 
1,141 


ToU 

3,15S 
3,290 


Diagram  showing  the  Yearly  Increase  in  the  Roll  of  the  Institute. 
Fell,  and  M.-m. . .— .     Assoc Total  p-i»    m««» 
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69  SUPPLEMENT. 


OBITUARY. 

It  is  with  regret  that  the  Council  have  to  report  the  death  of 
the  following : — 

Vice-PresklenUi :  Earl  Fortescue  and  Alfbbd  Watebhouse,  r.a. 

Member*  of  Council :  H.  H.  Collins. 

Hon,  Fellow :  Dr.  J.  Felix. 

Fellows:  Thomas  Blashill,  W.  Hobton  Ellis,  and  James 
Mansergh. 

Members:  J,  Carline,  P.  J.  Corbett,  J.  E.  Fothergill,  Dr. 
Ogilvie  Grant,  R.  Kershaw,  Charles  H.  Lowe,  Samuel  Mather, 

F.  D.  Moc'ATTA,  Dr.  James  Robertson,  and  8.  W.  Silver. 
Associates:   Miss  F.  K.  Callow,  W.  H.  Cr-INE,  W.  H.  Curtin, 

G.  Darlet,  F.  H.  Dilke,  Miss  A.  Gammon,  Alexander  Gunn, 
H.  Mar  DELL,  Joseph  Pratt,  and  Mrs.  K.  Thol. 

EPITOME  OF  THE  WORK  OF  THE  INSTITUTE,  1905. 

London  Meetings  and  Examinations.  Attendance 

4  Sessional  Meetings  for  discussion  of  Sanitary  subjects   . .       281 

66  Lectures,  Sanitary  Officers  and  Sanitary  Science  Courses  2,804 
2  Special  Demonstrations,  Inspection  of  Meat 120 

38  Practical  Demonstrations  for  Sanitary  Officers  . .       750 

2  Examinations  in  Sanitary  Science  as  Applied  to  Build- 
ings and  Public  Works      45 

2  Examinations  for  Inspectors  of  Nuisances       170 

2  Examinations  for  Inspectors  of  Meat       43 

1  Examination  in  Hygiene  in  its  bearing  on  School  Life  . .  4 
166  Council  and  Committee  Meetings 892 

Ordinary  General  Meeting  and  Associates'  Annual  fleeting    75 

105  Classes  brought  to  the  Museum        1,820 

Other  persons  visiting  the  Museum  (Estimated)      . .      . .    8,000 
21  Lectures  on  School  Hygiene  {Estimated)        600 

2  Courses   of  Practical  Instruction   for   Meat  Inspectors 

lasting  two  months  each  {Estimated)  . .        500 

2  Special  Courses  on  Meat  and  Food  Inspection  {Estimated)     400 

Conferences  and  Exhibitions. 
Conference  on  School  Hygiene  &  Exhibition  (7  meetings)  2,000 
Conference  on  Smoke  Abatement  (4  meetings)       . ,      . .       750 
Smoke  Abatement  Exhibition,  open  for  3  days  {Estimated)       750 
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Peotikcial  and  Colonial   Mebtings. 

^<  Sessional  Meetings 67i> 

14  Examinations  in  Sanitarj'  Science  as  Applied  to  Build- 
ings and  Public  Works      47 

19  Examinations  for  Inspectors  of  Nuisances       626 

3  Examinations  for  Inspectors  of  Meat  and  other  Foods  . .  19 

2  Examinations  in  Hygiene  in  its  bearing  on  School  Life  20 


.1.  LANE  XOTTEK, 

Chai'nnan  of  Council. 


E.  WHITE  WALLIS. 
Secretartf, 


Afml  Ilth,  lOOa, 


71  SUPPLEMENT. 


STATEMENT  OF   INCOME   AND   EXPENDITURE 


AND 


GENERAL  BALANCE  SHEET. 


SUPPLEMENT.  72 


STATEMENT  of  INCOME  and  EXPENDITURE 

2)t.                                     EXPEXDITCRE.  X       8.    d.           £      9,   ± 

EUMUhment  Charge*:— 

To  Bent,  Raten,  Taxes,  and  Insurance    4^3  18    ^ 

„  Salaries  and  Wa^es  1,623  18  10 

Coals,  Lighting,  and  Care  of  Offices 96    7    4 

Repairs  and  Alterations  26  13    3 

Arrangement  of  Museum    40    7    5 

Library,  Binding,  &c 4  12    7 

Postage,  Telegrams,  Telephone  &  Carriage  409    2    0 

Printing  and  Stationery  337    4    0 

Advertising     5    4    9 

„  Incidental  Expenses 134  17  11 

„  Office  Furniture     20  10    7 

„  Transferred  to  Sinking  Fund  for  Contin- 
gencies     30    0    0 

3,222  17    4 

iipecUU  Kvperues^  exclusive  of  Establishment  Charges: — 

To  Journal  and  Publications,  Cost  of  Print- 
ing, etc.,  less  Sales  and  Advertisements  439  13    5 

„  Sessional  Meetings   132  18    7 

„  Lectures,  Sanitary  Officers 255    2    5 

School  Hygiene   20    1  10 

„         Meat  Inspectors  102  17    1 

Examination  Expenses    1,336    0    3 


»♦ 
*9 
»♦ 
*t 
»t 
ft 
♦» 


»»         »» 

t» 

f» 

„  „  „        Colonial 217    7    3 

„  School   Hygiene  and    Smoke  Abatement 

Conferences 306  13    2 

School  Hygiene  and    Smoke    Abatement 

Exhibitions  702  11    9 

List  of  Awards  to  ExhibiU 18  14    1 

Experiments  20  13    9 

Institute  Dinner— Balance  of  Expenses  ...         28  12    4 

International  Congress  on  School  Hygiene        38    0    5 

3,619    6    4 

Balance  carried  to  Accumulated  Fund  17    9    9 


»• 

»» 


£6,859  13    5 


ACCUMULATED 

To  Expenses  on  account  of  New  Premises  Fund 115    2    2 

,,  Balance  to  be  carried  forward  to  next  account  6,815    3    6 

£6,930    5    8 


73  SUPPLEMENT. 


for  the  Year  ending  3l8t  December,  1905. 

Income. 

£      8.    d.       £      8.    d. 

General  Heceipts: — 

By  ADDual  Subscriptions,  less  Arrears  written 

oflf   2,380    6    0 

„  Interest  on  Investments,  etc 462  12  10 


»» 


2,842  18  10 


Special  Receipts: — 

Lectures,  Sanitary  Oflacerji 234  0  10 

School  Hygiene    13  16    4 

Meat  Inspectors  107  12    6 


»» 

»»         »» 


„   Examinations    2,462  10  1 

„             Colonial 262    3  3 

.,  Conferences 128    2  1 

Exhibitions 816    9  6 

Farr's  Works 2    0  0 


4,016  14    7 


6,851)  13    f) 


FUND. 

By  Balance  brought  forward  from  last  account  1904 6,912  15  11 

„        „       for  the  year  brought  down 17    9    9 

i6,930    5    8 
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STATEMENT  of  INCOME  and  EXPENDITURE 

S)t,                           Expenditure.  £     s.  •!.        £     a.  A 

EitablUhment  Chargti:— 

To  Bent,  Rate*,  Tuea,  and  Iiuunnce    41)3  1)4    x 

,.  Sftlnries  and  Wages  1,623  18  10 

..  Coals,  Lighting,  and  Care  of  Offices 96    7    4 

„  Repalra  and  Alterations  26  13    3 

„   Airangement  of  Museum    40    7    9 

„   Library.  Binding,  &c 4  12    7 

„  Postage, TelegTam8,Telephona&Caniage  409    2    0 

„   Printing  and  Stationery  337    4    0 

.,   Advertiiing     5    4    9 

„  Incidental  Expense* 134  17  11 

„  OffiM  Furniture 20  10    7 

.,  Transferred  to  Sinking  Fund  for  Contin- 

gendes   30    0    0 

3,222  17    ^ 

djun'to^  E.vptruei,  exdiaiae  uf  Eitahlithment  Chanjra: — 
To  Journal  and  PubUcationa,  Cost  of  Print- 
ing, etc.,  teas  Sales  and  Advertisenients  430  13    5 

„  SeBsional  Meelingi    l.'B  IB    7 

„  Lectures,  Sanitary  Officers 255    2    5 

School  ilygiene   '20    1  10 

Meat  loapectora  103  17    1 

„  Examination  Expenses    1,336    0    3 

ColonUI 217    7    3 

„  School  Hygiene  and    Smoke  Abtitemenl 

Conferences -SOS  13   2 

„  Scliool   Hygiene  and    Smoke    Abatement 

Exhibitions  702  11    9 

„  List  of  Awards  to  Exhibits 18  14    1 

„   BiperimenlB  20  13    9 

„   Institute  Dinner — Balance  of  Expenses   ...  28  12    4 

,.  International  Congress  on  School  Hygiene  .'K    O    5 

3,619  « 

„  Balance  carried  to  Accumulated  Fund  17   S 


STATEMENT  of  INCOME  and  EXPENDITURE 

S)r.                           EsPENriTunK.  £     a.  'I.        £     i.  d- 
Edabliihment  Ckar<it»:— 

To  Beat,  Rate*,  TuM,  and  Insurwice    4U3  18    1 

,.  SftluiM  and  Wages  I.G23  18  10 

.,  Cools,  lighting,  atid  Cure  of  Offices 9fl    7    4 

,.  Repaira  and  Altemtioua  28  13    3 

„  Arraugemeut  of  Museum    40    T    5 

„  Libnry.  Bindinfc,  &c 4  12    7 

„  Postage,  TelegTSms.  Telephone  &  Caniage  409    '2    0 

«  PrintiQg  and  Stationery  -337    4    0 

„   AdTettisiQg     5    4    9 

„  Incidental  Expeuaes 134  17  11 

„  Office  Furniture 20  10    7 

„  TnunaFerred  to  Sinking  Fund  for  Contin- 
gencies     30    0    0 


l^itc'uU  Ji^fitjuei,  ejciiiiiiie  u/ Ettabliehmvtit  t'hanjrt  .-— 
To  Journal  and  PublicBtiona,  Cost  of  Print- 

tng,  etc.,  leas  Snlea  nnd  Advertisementa  439  13  fl 

„  Seaaional  MeetingB  132  W  7 

„  Lectures,  Sanitarj-  Offlcera 258    'i  5 

School  lly^ene    20    1  10 

Meat  Inspectors  103  17  1 

„  Examination  Expenses    1,336    0  3 

„            „                   „        Colonial 217    7  3 

„  School   Hygiene  and    Smoke  Abnlnmenl 

Confereucea  .106  13  2 

.,  School  Hygiene  and   Hmolce    Abatement 

Exhibitions  703  11  9 

„  List  of  Awards  to  Eihibita 18  14  I 

„  Gxperimenta  20  13  9 

„  Institute  Dinner — Balance  of  Expenfeii   ...  2S  12  4 

„  International  Congresa  nn  School  Hygiene  :}8    0  5 

„  Balance  carried  to  AccumulHted  Fund 


»» 
»» 
»» 


♦» 
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STATEMENT  of  INCOME  and  EXPENDITURE 

S)t«                          Expenditure.  £     s.  d.        £    s.  d. 

Establishment  Charges:— 

To  Bent,  RatcB,  Taxes,  and  Insurance    493  18    8 

Salaries  and  Wages  1,623  18  10 

Coals,  Lighting,  and  Care  of  Offices 96    7    4 

Repairs  and  Alterations  26  13    3 

Arrangement  of  Museum    40    7    5 

„  Library,  Binding,  &c 4  12    7 

„  Postage,  Telegrams,  Telephone  &  Carriage  409    2    0 

Printing  and  Stationery  337    4    0 

Advertising     5    4    9 

Incidental  Expenses 134  17  11 

„  Office  Furniture     20  10    7 

„  Transferred  to  Sinking  Fund  for  Contin- 
gencies     30    0    0 

3,222  17    4 

Special  Expenses^  exdusive  of  Establishment  Charges  :— 
To  Journal  and  Publications,  Cost  of  Print- 
ing, etc.,  less  Sales  and  Advertisements  439  13    5 

„  Sessional  Meetings   132  18    7 

„  Lectures,  Sanitary  Officers 255    2    5 

School  Hygiene   20    1  10 

Meat  Inspectors  102  17    1 

Examination  Expenses    1,336    0    3 

„        Colonial 217    7    3 

School  Hygiene  and    Smoke  Abatement 

Conferences  306  13    2 

School  Hygiene  and    Smoke    Abatement 

Exhibitions  702  11    9 

List  of  Awards  to  ExhibiU 18  14    1 

Experiments  20  13    9 

Institute  Dinner— Balance  of  Expenses  ...  28  12    4 

„  International  Congress  on  School  Hygiene  38    0    5 

3.619    6    4 

„  Balance  carried  to  Accumulated  Fund  17    9    9 


»» 
♦» 

t* 
»» 


£6,859  13    5 


ACCUMULATED 

To  Expenses  on  account  of  New  Premises  Fund 115    2    2 

„  Balance  to  be  carried  forward  to  next  account  6,815    3    6 


£6.990    5    8 


73  SUPPLEMENT. 


for  the  Year  ending  31st  December,  1905. 

Income. 

£      8.    d.       £      8.    d. 

General  Receipts: — 

By  Annual  Subscriptions,  less  Arrears  written 

oflf   2,380    6    0 

„  Interest  on  Investments,  etc. 462  12  10 


2,842  18  10 


Special  Receipts : — 

Lectures,  Sanitary  Officers 234    0  10 

School  Hygiene    13  16  4 

Meat  Inspectors  107  12  6 

Examinations    2,462  10  1 

„             Colonial 262    3  3 

Conferences 128    2  1 

Exhibitions 816    9  6 

Farr's  Works  2    0  0 


»» 

»»         »» 

»»         »» 

«» 

»» 

»» 


4,016  14    7 


6,859  13    5 


FUND. 

By  Balance  brought  forward  from  last  account.  1904 6,912  15  11 

„        „       for  the  year  brought  down 17    9    9 

;C6,9dO    5    8 
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NEW  PREMISES 

£        8.  d. 

To  Balance  carried  forward  to  next  Account 10,167  11    6 


£-10,167  11    6 


SAXON  SNELL 

£    8,  d. 

Printing,  Postage,  and  Sundries 8  10  II 

Carried  forward  to  next  Account  :— 

Funded  Capital 700    0    0 

Balance  available  for  Prizes  and  Expenses  . .      62  18    9 

762  18  y 


£771   9  8 


GENERAL  BALANCE  SHEET, 

Liabilities.  £     s.   d.       £    8.  d. 

To  Fees  and  Subscriptions  paid  in  advance  for  1906     174  19    <$ 

„  Sundry  Creditors    1.293    1    2 

1.468   0  8 

,.  Library  Catalogue  Account.  Balance  at  Credit 

thereof    98    2    V) 

„  Life    Composition   Fund.    Balance    at    Credit 

thereof    564  18    0 

„  New  Premises  Fund,  Balance  at  Credit  thereof  10.167  11     6 

.,  Sinking  Fund,  Balance  at  Credit  thereof 40    0    0 

„  Saxon  Snell  Prize  Fund,  Balance  at  Credit  thereof    762  18    9 

11,633  11   0 

,,  Income  and  Expenditure  Account,  Balance  at 

Credit  thereof 6,815   3  C 


£19,916  15 


-   2 


Examined  with  the  Books.  Vouchers,  and  Accounts, 

and  found  correct. 


/fth  April,  1906. 


75  SUPPLEMENT, 


FUND. 

£     8.  d. 

By  Balance  brought  forward  from  last  Account  9,753    3  0 

„  Donations    414    8  6 

£10,167  11  « 


Further  donations  have  been  promised  to  the  amount  of  £1,048  48.  Od. 

PRIZE  FUND. 

£     8.  d. 

By  Balance  brought  forward  from  last  Account  750    0  0 

„  Interest    20  13  3 

„  Sundries,  prepaid  Postages Ifi  5 


1771    9    8 


31st  DECEMBER,   1905. 

A8SKT8.  ;£        8.  d.  £         s.     d 

By  Library  and  Contents  of   Museum,  Furniture 

and  Publications  l,r)12  18  8 

„   Subscriptions  in  Arrear    197  18  <> 

„   Sundry  Debtors 791  14  6 

„  Cash  in  hand  189    6  0 

2,691  17    H 

„   Investments  valued  at  Cost — 

£7,908  11     1    2i%  Consols 7,672  16  0 

£1,000    0    0    3%  India  Stock    1,095    1  0 

J1,000    0    0    3i%  „  1,156    6  0 

^,600    0    0    4  %  New  Zealand  Stock     ...  6,098    4  « 

£500    0    0    3i%  New  South  Wales  Stock     602  10  0 

£725    7    9    3%  Metropolitan  Water  Board 

Stock  700    0  0 

17,224  17    6 

The  Market  Value  of  these  Securities  on 
Dec,  30th,  1905,  was  £16,14S  13s.  lOd. 

£19,916  15    2 


Wood,  Drew  &  Co..  Chartered  Accountaute, "!    -„7v 
W.  Colling  RIDGE,  M.D.  /  '*'"''^^«- 

Thomas  W.  Cutler,  Treasurer. 


SUPPLEMENT.  16 

ARTICLES  RELATING  TO   PUBLIC   HEALTH, 
Appearing  In  the  chief  British  and  Foreign  Journals  and  Transactions. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  JUed  in 
the  Library  of  the  Institute  for  the  use  of  the  Membei's  and  AssoeiaUs. 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 

Macfadyen,  Allan,   M.D.      Upon  the  Properties  of  an  Antityphoid 
Serum  obtained  from  the  Goat.     British  Medical  Journal^  21st  April, 
1906,  p.  901. 
Facts  too  numerous  and  detailed  to  allow  of  summary. 

Morgan,  H.  de  R.,  M.R.C.S.,  F.R.C.P.,  &c.  Upon  the  Bacteriology' 
of  the  Summer  Diarrhoea  of  Infants.  British  Medical  Jourtialy  21st 
April,  1906,  p.  909. 

The  association  of  various  types  of  organisms  in  the  stools,  blood,  or  organs 
of  patients  is  discussed. 

Teacher,  John  H.,  M.D.  Primary  Intestinal  Anthrax  in  Man ;  Septi- 
caemia; Hemorrhagic  Lepto-Meningitis.  The  Lancet^  12th  May,  liM)6, 
p.  1806. 

Caa  be  completely  isolated,  and  its  nature  only  discovered  on  post-mortem 
examination. 

Thresh,  John  C,  M.D.  The  Utility  of  Isolation  Hospitals.  7Af 
Lancet,  14th  April,  1906,  p.  1058. 

Figures  are  given  which  seem  to  indicate  that  isolation  hospitals  do  not  fulfil 
their  purpose  in  curtaiUng  outbreaks  of  infectious  disease. 

Building  Materials,  Construction,  and  Machinery. 

Miller,  Rudolph  P.  The  Proper  Legal  Requirements  for  the  Use  of 
Cement  Constructions.     Eiiffineering  Record^  28th  April,  1906,  p.  538. 

A  paper  read  before  the  Concrete  Association  and  the  National  Association 
of  Cement  Users,  covering  tests  for  cement,  mixtures  for  concrete,  stresses  in 
reinforced  concrete. 

Water  Supply,  Seweragre,  and  Refuse  DisposaL 

**  ENOiNEERiN(i  Record."  Experiments  with  Copper-Iron  Sulphate  for 
Water  Purification  at  Mariotta,  Ohio.     24th  March,  1906,  p.  392. 

Description  of  reinforced  concrete  chemical  tanks  and  pumps  and  mode  of 
applying  chemicals,  with  diagrams  of  bacterial  tests  of  results. 

The  Official  Prussian  Tests  of  the  Jewell  Water  Filter.     21st 


April,  1906,  p.  499. 

A  description  of  the  tests  made  by  the  Eoyal  Prussian  Institution  for  the 
investigation  of  water  supply  and  sewerage  into  the  American  mechanical 
system  of  water  purification. 


Tl  SUITJ.EMKNT. 


MEETINGS    HELD. 


The  Qx'dinarj'  General  Meeting  was  held  in  the  Parkes  Muse  inn  on 
May  2nd,  ('ol.  J.  Lane  Nottkk,  R.A.M.C.,  presiding. 

His  Grace  the  Duke  of  Noutiiumberland,  K.G.,  F.lf.S.,  was 
elected  President  of  the  Institute,  to  hold  the  office  until  the  vear  1*J13L 
The  following  were  elected  : — 

As  \  ice-P residents. 

Right  Hon.  Eaul  Egeuton  of  Tatton. 

Right  Hon.  Earl  Stamford. 

Right  Hon.  Lord  Avebury,  P.C,  D.(\L.,  F.R.S. 

Sir  Benjamin  Baker,  K.C.B.,  K.C.M.Ci.,  LL.D.,  F.R.S.,  M.List.C.C 

Sir  Joseph  Favreu,  Bart.,  K.C.S.I.,  LL.D.,  M.D.,  F.K.S. 

Sir  Shirley  F.  Mlkpiiy. 

Sir  Alexander  Binnte,  P.List.C.E. 

Sir  Fr^vncis  Sharp  Powell,  Bart.,  M.P. 

Sir  William  Henry  Preece,  K.(\B.,  F.R.S.,  M.Inst.C.E. 

Sir  Aston   Webb,  R.A.,  F.R.I.B.A. 

A.  Wynter  Blytii,  Barrister-at-Law,  M.R.C.S.,  F.LC. 

Robert  Farql'harson,  LL.D.,  ^I.D. 

As  Xeic   Metnbers  ot   Council. 

Col.  R.  H.  Firth,  R.A.M.C.  E.  G.  Mawbey,  M.InstC.E. 

E.  T.  Hall,  V-P.R.I.B.A.  J.  i\  Melliss,  M.Inst.C.E. 

J.  R.  Kaye,  M.B.,  CM.,  D.P.H.  R.   Plumbe,  F.R.I.B.A. 

H.  R.  Kenwood,  M.B.,  D.P.H.  .J.  E.  Worth,  M.Inst.C.E. 

As   Treasurer, 
Thomas  W.  Citler,  F.R.I.B.A. 

As  Auditors. 

W.  CoLLiN(nni)GK,  M.A.,  M.D.,  LL.B.,  D.P.H. 

Wood,  Drew,  6i  Co. 


Institute  Dinner. 

The  Institute  Dinner  was  held  at  the  I^anghain  Hotel,  on  AVednesda\v 
May  9th,  190(),  His  Grace  the  Duke  of  Northumberland,  K.G.,  President 
of  the  Institute,  in  the  Chair.  Eighty-five  members  and  guests  were 
present,  amongst  whom  were : — Sir  Francis  Shai'p  Powell,  Bart.,  M.P., 
Vice-President;  Sir  Lauder  Brunton,  LL.D.,  F.ILS.;  Surgeon-General 
A.  Keogh,  Director-General,  Army  Medical  Service;  Sir  R.  Melvill 
Beachcroft,  Chairman  of  the  Metropolitan  Water  Board ;  Sir  Alexander 
Binnie,  Vice-President;    Evan   Spicer,  J. P.,   Chairman  of    the  Londou 
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County  Council;  Sir  Shirley  F.  Murphy,  Vice-President;  Sir  Thomas 
Drew,  President  Royal  Hibernian  Academy ;  Rev.  Canon  Barker ;  H.  F. 
Hephurn,  Chairman  of  the  Public  Health  Committee,  City  of  London; 
Sir  Henry  Tanner ;  A.  Wynter  Blyth,  Vice-President ;  Councillor  Dr. 
Colston  Wintle,  Chairman  of  Health  Committee,  Bristol;  Dr.  D.  S. 
Davies,  M.O.H.,  Bristol;  Dr.  J.  Poland,  President  of  the  Hunterian 
Society;  tlie  Master  of  the  Worshipful  Company  of  Carpenters;  the 
Master  of  the  Worshipful  Company  of  Plumbers ;  Col.  J.  Lane  Notter, 
R.A.M.C.,  Chairman  of  Council;  and  the  Council  of  the  Institute. 

The  Chairman,  in  proposing  the  toast  of  *'The  King,"  stated  that 
His  Majesty,  who  was  Patron  of  the  Institute,  had  within  the  last  few 
days  still  further  shown  his  interest  in  the  work  with  which  the  Institute 
was  connected  by  granting  his  patronage  to  the  International  Congress  on 
School  Hygiene,  which  was  to  meet  in  London  next  year,  and  in  the 
organisation  of  which  meeting  The  Royal  Sanitary  Institute  was  taking 
an  active  part. 

Responding  to  the  toast  of  '^  The  Navy,  Army,  and  Auxiliary  Forces," 
proposed  by  Sir  Lauder  Brunton, 

Sukgeon-Genekal  a.  Keogh,  Director-Greneral  of  the  Army  Medical 
Service,  said  that  the  responsibility  of  that  branch  of  the  Army  which  he 
had  the  honour  to  represent  was  very  great  indeed.  He  was  glad  to  have 
that  opportunity  of  speaking,  for  the  first  time  since  his  appointment,  to 
a  body  of  scientific  men  not  composed  altogether  of  members  of  his  own 

Sx>fession,  in  regard  to  the  relations  which  should  exist  between  The 
oyal  Sanitary  Institute  and  the  Army  generally.  He  was  one  of 
those  who  believed  that  the  Army  Medical  Service  has  progressed  along 
a  line  which  had  been  very  important  indeed,  i.e.,  as  to  sen'ing  the 
function  of  relieving  the  sick  and  wounded  in  war,  but  he  was  not 
perfectly  satisfied  that  that  should  be  considered  the  fii-st  duty  of 
an  army  medical  service.  He  held  that  its  first  duty  was  the  pre- 
vention of  disease.  He  much  regretted  that  the  ideas  of  the  medical 
service  in  the  past  had  not  been  directed  along  an  entirely  different  line 
from  that  on  which  it  had  progressed.  Parkcs,  whose  name  was  so 
eminently  associated  with  that  Institute,  was  the  father  of  military 
hygiene,  and  the  history  of  hygiene  in  this  country  was  the  history  of 
military  hygiene  in  the  Army  up  to  the  time  of  Parkes's  death.  The 
prevention  of  disease  was  a  part  of  the  art  of  war,  and  was  a  science  with 
a  distinct  relation  to  the  fighting  and  winning  of  battles.  The  object  of 
an  army  was  to  win  battles,  while  the  tending  of  the  sick  and  wounded 
was  a  purely  humanitarian  work.  Hence  the  science  of  disease  prevention 
was  a  science  upon  which  they  could  all  think.  He  was  bound  to  tell 
them  that  to-day  he  did  not  believe  we  are  more  efficient  in  the  prevention 
of  disease  in  the  Army  than  we  were  in  the  year  1899,  when  we  embarked 
upon  a  great  war  very  much  larger  than  we  expected  it  would  be.  Daring 
that  war  we  had  40,000  cases  of  enteric  fever.  He  said  that  was  a  dis- 
graceful  thing  when  they  came  to  think  of   how  modem  science  had 
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progressed  since  the  days  of  Parkes.     He  held  that  if  we  went  to  war 
again  with  250,000  men  we  ought  not  to  have  40,000  cases  of  enteric 
fever.     Modem  science,  as  elucidated  by  Pasteur,  who  began  the  work, 
had  given  us  definite  knowledge  of  the  origin  of  enteric  fever,  and  of  the 
TTiethod  of  dissemination  of  communicable  disease  in  war.     At  the  present 
moment  they  were  trying  to  translate  that  knowledge  into  Army  adminis- 
tration.     He  was   one  of   those  who  believed   that  no  sanitary  recom- 
mendation should   be  made  to  the  authorities  unless  they  had   a   good 
chance,  of  successfully  working  it  out  in  practice,  unless  the  statements 
they  made   had   a   definite  scientific  foundation,  unless  they  were  able 
definitely  to  promise   certain    results   if   a   certain   scheme   was   put    in 
operation.     So  far  army  sanitation  had  been  largely  a  matter  of  experi- 
ment ;  jnood  results  had  not  been  })roduced,  and  so  sanitation  had  more  or 
less  fallen  into  disrepute  in  the  Army.     Now,  scientific  sanitation  at  the 
present  moment  appeared  to  be  not  so  scientific  as  a  large  number  of 
|>eople  would  imagine,  that  is  to  say,  the  translation  of  scientific  know- 
ledge into  administration  would  not  appear  to  be  so  accurately  dealt  with 
as  one  would  suppose  anything  which  had  a  scientific  foundation  should 
be,  because  they  would  find  that   in   the  last   two  or   three   years   the 
method  of  the  prevention  of  enteric  fever  in  war  does  not  appear  to  have 
been   dealt  with  or  decided  upon   very  definitely  by   the  various  people 
who  have  written  on  the  subject.     When  we  speak  to  soldiers,  when  we 
say  this  method  will  prevent  enteric  fever,  we  find  one  body  of  scientific 
men  say  it  will,  and  another  body  say  it  will  not.     But  he  could  not  go  to 
the  authorities  with  any  scheme  the  results  of  which  were  uncertain.    Recent 
scientific  work  demonstrates  most  clearly  that  enteric  fever  is  largely  but 
not  altogether  a  question  of  water.     Then  they  had  also  the  question  of  the 
disposal  of  refuse,  but  they  did  want  in  the  service  a  definite  method  of  pro- 
viding an  army  in  the  field  with  pure  water.     All  water  in  war  is  impure, 
water  derived  from  rivers,  streams,  and  canals ;    that  could  be  accepted  as 
ii  fundamental  principle,  and  therefore  it  followed  that  an  Army  in  the 
field  should  be  in  a  position  to  supply  itself  with  pure  water.     It  was  no 
use  stopping  to  consider  why  water  is  the  most  potent  factor  in  the 
dissemination  of  enteric  fever  in  war.     They  knew  it  to  be  a  fact.     Let 
them  accept  it,  and  decide  that  the  Army  should  have  pure  water.     Some 
people  laid  great  stress  upon  the  point,  others  less  stress.    He  had  carefully 
considered  the  subject  for  the  last  two  or  three  years,  and  had  found  it 
very  difficult  indeed  to  reconcile  the  conflicting  opinions ;  it  was  also  a 
very  difficult  thing  to  reduce  this  scientific  opinion  to  practice.     But  he 
thought  they  had  solved  that  problem  at  last.     He  had  come  to  the  con- 
clusion that  it  was  impossible  to  adopt  any  system  of  boiling  water  for  a 
field  army,  but  he  believed  it  is  possible  to  adopt  a  system  of  filtration  by 
means  of  the  ordinary  water-carts.     A  water-cart  had  been  invented, 
which  had  been  subjected  to  bacteriological  tests,  and  had  proved  durable 
and  efficient;  that  filtering  machinery  was  easily  adaptable  to  the  ordinary 
service  water-cart.     He  therefore  considered  that  this  problem  of  a  pure 
water  supply   to  a   fighting  army  was  on  the  eve  of  solution,  and  was 
perfectly  prepared  to  recommend  that  system  for  the  prevention  of  disease 
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in  a  field  army.    With  regard  to  Ijjiscs  and  lines  of  communicationy  boiling^ 
and  methods  of  chemical   treatment  were  practicable.      But   there  wa» 
one  otlier  point  to  which   he  desired   to  allude.      The   Army   Medicaf 
Service  found  themselves  in  a  somewhat  extraordinary  position.     It  was^ 
possible  for  them  to  get  enormous  outside  help  in  the  dii^ection  of  the 
treatment  of  the  sick  and  wounded ;  but  they  got  absolutely  no  help  what- 
ever from  sanitarians  and  scientists,  as  well  as  members  of  his  own  pro- 
fession, in  regard  to  the  prevention  of  disease  in  war.     AVhereas  there 
were  many  organisations  in  civil  life  for  treating  the  sick  and  woundedr 
ambulance  corj)s,  brigade  bearer  companies,  and  so  forth,  which  were 
quite  prepared  to  organise  for  the  humanitarian  branch  of  the  work,  yvt 
they  had  not  got  one  definite  organisation  in  civil  life  to  help  them  preveur 
disease.     Looking  at  that  fact  from  an  administrative  point  of  view,  he 
said  that  it  was  discreditable  to  sanitarians,  and  he  hoped  that  this  question 
would  be  taken  u]>  by  a  civilian  organisation  in  the  time  of  peace  in  order 
that  they  might  be  assisted  to  prevent  disease  in  the  time  of  war.    It 
was  an  important  subject  from  the  point  of  view  of  the  fighting  and 
winning  of  battles ;  and  that,  after  all,  was  the  only  object  and  the  great 
object  military  administration  had  in   view.      For  this   he  wanted  the 
co-operation  and  support  of  sanitarians. 

The  President,  in  proposing  the  toast  of  the  evening,  said:  Youaiv 
a  very  successful  body  of  men,  your  Institute  goes  on  from  year  to  year, 
it  docs  its  useful  work  without  any  marked  change  or  incident,  and  I  di)- 
not  know  that  there  is  anything  more  difficult  than  to  make  an  annual 
speech  under  conditions  such  as  that.     You  have  attempted  to  find  your- 
selves fresh  quarters,  and  so  far  that  effort  has  not  l)een  crowned  witli 
success.     I  am  not  going  to  condole  with  you  on  that  circumstance.    I 
think  in  some  respects  it  is  a  good  thing,  because  I  am  quite  sure  that 
when  an  individual  or  a  public  body  changes  its  habitation  it  is  a  veiy  good 
thing  to  do  it  deliberately.     You  are  accumulating  funds,  an<l  you  have 
received  'much   encouragement  from   various  quarters,  and   I    am  more 
particularly  glad  to  see  that  some  public  bodies,  notably  the  Corporatioiv 
of  Wigan,  and  no  fewer,  I  think,  than  some  half-dozen  of   the   City 
companies  of  London,  have  come  to  your  support.    That  shows,  I  think,  iiv 
a  very  marked  way,  that  the  value  of  your  Institute  is  recognised  by  thoR* 
who  have  charge  of  the  public  welfare.     I  do  not  lament,  as  I  said  before, 
that  your  progress  is  slow,  because  I  am  certain  that  it  will  be  sure.     But 
you  will  keep  that  object  before  you,  and  I  trust  that  before  veiy  long  the 
Institute  may  find  a  habitation  worthy  of  its  importance  and  of  its  work- 
We  have  heard  something  from  Sir  Francis  Powell  as  to  the  conditions  of 
Parliament.     I  do  not  know  that  I  can  congratulate  you  altogether  nfoii 
the  attention  which  Parliament  appears  to  be  giving  to  sanitary  matters. 
We  hope  for  better  things,  but  in  one  resi)€ct  I  am  very  sorry  to  see  that 
we  have  had  rather  a  cold  water  douche  put  upon  us,  viz.,  in  the  matter  cf 
vaccination.     I  have  taken  some  interest  mvself  in  the  re  vaccination  of 
the  j)opuIation,  and  I  believe  that  that  is  an  absolutely  necessary  step 
which  the  legislature  will  have  to  take  sooner  or  later  to  safesjuard  our 
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^)opuIation,  and  I  cannot  but  regret  that  temporarily  we  have  sustained,  I 
am  afraid,  a  small  pull  hack.  But  in  another  direction  we  liave  received 
encouragement.  That  is  in  the  Public  Health  Amendment  Bill.  That  is  a 
most  sensible  Bill  (and  I  speak  with  some  experience  as  a  landed  proprietor), 
calculated  very  gixjatly  to  assist  us  in  the  proper  housing  of  the  population. 
1  am  very  pleased  to  see  that  this  Institute  has  petitioned  in  favour  of  that 
measure,  and  I  trust  that  all  those  who  wish  to  see  our  population  better 
housed  than  they  are  now  will  do  all  they  can  to  promot>e  some  legislation 
in  that  direction.  We  had  a  great  effort  last  year  to  teach  landed 
proprietors  how  to  build  their  houses  by  the  Garden  City  Exhibition.  I 
applaud  the  intention  and  the  effort,  but  I  was  rather  disappointed  with 
the  result.  I  went  down  there  myself  with  some  advisers,  who  were,  I 
think,  well  (jualified  to  advise  me,  and  I  cannot  say  that  on  the  whole  we 
were  yery  greatly  assisted  in  solving  the  problem.  It  would  be  unjust 
and  ungrateful  to  say  that  we  got  no  hints.  Some  valuable  hints  were 
given  to  us,  but  until  you  have  some  such  legislation  as  this,  and  amend- 
ment of  the  present  by-laws  of  the  local  bodies,  we  shall  not  be  able  to 
solve  that  most  important  problem,  how  to  house  the  working  classes.  I 
will  only  mention  one  other  subject.  An  Institute  of  this  importance 
^mght  not  to  be  parochial.  These  are  days  when  one  is  told  to  think 
imperially.  I  am  especially  glad  to  see  that  the  Council  of  this  Institute 
thinks  imperially,  and  that  we  are  spreading  our  work  and  trying  to  teach 
our  lessons  in  British  possessions  all  over  the  world.  I  see  here  in  the 
Report  of  the  Institute  that  there  are  no  less  than  eight  Colonies  in  which 
we  are  doing  work,  instituting  examinations  and  in  other  ways  trying  to 
press  forward  saniUiry  questions.  I  am  delighted  to  see  that  we  are 
advancing  in  that  direction,  and  not  confining  our  attention  simply  to  this 
country,  with  which  probably  we  all  here  are  most  conversant.  We 
have  heard  from  General  Keogh  something  of  the  necessities  of  the  Army, 
which  again  is  a  subject  that  I  think  is  well  worth  our  attention  as  not 
1>eing  simply  parochial.  I  should  like  to  suggest  whether  there  is  not  one 
great  drawback  to  advance  in  that  direction  existing  in  the  regulations 
and  status  of  the  Army  Medical  Service.  I  do  not  want  at  this  late  hour 
to  enter  into  controversy,  but  I  am  bound  to  say  I  think  the  Army 
Medical  Service  is  not  })roperly  treated  and  properly  considered,  that  the 
prizes  placed  within  the  reach  of  men  engaged  in  that  profession  are  suc!i 
as  they  ought  to  be,  and  I  hold  myself — and  it  is  not  an  opinion  formed 
very  recently — that  it  is  in  that  direction  we  are  to  look  for  some  great 
improvement  in  the  sanitary  condition  of  our  Army  Service.  But  we  are 
all  advancing,  we  are  all  thinking  more  and  more  of  our  Colonies,  anrl  of 
all  those  great  de})endencies  of  which  England  can  boast ;  and  I  should  like 
to  remind  you  of  one  thing,  that  the  great  interest  in  what  is  termed 
tropical  medicine  is  a  fact  of  very  great  importance  in  the  sanitary 
condition  of  our  Colonies.  We  ought  to  be  very  grateful,  I  think,  to  the 
schools  in  Liver))ool  and  London,  which  are  working  to  improve  the  sani- 
tary condition  of  our  Colonies,  and  we  ought  in  everyway  in  our  power  to 
assist  and  support  their  efforts.  I  couple  this  toast  with  the  name  of  Col. 
Notter,  the  Cliairman  of  the  Council  of  the  Institute.     He,  far  more  than 
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any  one  else  I  may  say,  and  the  otlier  officers  of  tlie  Institnte  also,  nierit-^ 
our  gratitnde. 

Mr.  Alderaian  Evan  Spicer,  J.P.,  Chairman  of  the  London  County 
Council,  in  responding  to  the  toast  of  "The  Visitors,"  pi*oposed  by  Sir 
Alexander  Binnie,  warmly  thanked  the  Institute  for  the  technical  know- 
ledge which  it  placed  at  the  disposal  of  such  public  bodies  as  the  London 
County  Council.  Evers'one  made  mistakes  at  times.  He  thought 
the  Institute  did  a  most  useful  work  in  critically  examining  Bills 
introduced    into    Parliament,   and    assisting    promoters    in    a   way  that 

tublic  bodies  ought  to  commend.  Public  bodies  were  indebted  to  the 
nstitute  in  othei*  ways,  for  it  helped  to  train  and  examine  candidates  for 
varioiLs  important  posts.  Many  of  the  inspectors  under  the  London 
County  Council  had  passed  the  examinations  of  The  Royal  Sanitan' 
Institute,  while  he  could  also  mention  that  a  niece  of  his  went  through  the 
Institute's  course,  took  her  certificate,  and  was  now  an  inspector  under  the 
Home  Office  doing,  he  lioped,  good  work  for  the  public.  Sanitarr 
authorities  had  an  important  work  to  do  in  acquiring  slum  proi>erty  and  in 
providing  better  accommodation  for  the  working  classes ;  and  the  papers 
read  before  the  Institute  and  the  Conferences  which  the  Institute  held 
were  of  much  use  to  these  authorities.  He  hoped  they  would  always  work 
hand  in  hand  with  that  institution,  and  be  willing  to  avail  themselves  of 
their  expert  help  and  guidance. 

Sessional  Meetings. 

Bournemouth^  May  26th.  The  Meeting  was  hekl  in  the  Council 
Chamber,  May  26th,  1906,  when  a  Discussion  on  '^Sanitary  Administra- 
tion  in  a  Health  Resort,"  was  opened  by  Philip  W.  G.  Nunn,  L.R.C.Pm 
M.R.C.S.,  M.O.H.  The  chair  was  taken  by  Col.  J.  Lane  Notter,  M.A.^ 
M.D.,  R.A.M.C.  The  members  were  welcomed  bv  the  Mayor,  Aldennatt 
Parker,  and  facilities  for  visiting  the  Isolation  and  Royal  Boscombe 
Hospitals  and  other  places  of  interest  were  afforded  by  the  Sanitary 
Committee  who  entertained  the  members. 

Examinations. 

Sanitary  Science  as  applied  to  Buildings  and  Public   Works, 
London.     May  4  and  5.     24  Candidates.     7  Certifii^ates  gi-anted. 

Inspectors  of  Nuisances. 
Ix)ndon.     May  4  and  5.     101  Candidates.     50  Certificates  granted. 

Hygiene  in  its  Bearing  on  School  Life. 
London.     May  4  and  5.     15  Candidates.     5  Certificates  granted. 

hispeciors  of  Meat  and  Otltti*  Foods. 
London.     May  1 1  and  12.     33  Candidates.     25  Certificates  granted. 
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Candidates  who  have  received  Certificates. 

Sanitartf  Science  as  ajtjtlied  to  Balldin(j8  and  Public   WorJcs. 

Barlass,  Thomas.  Wainwrigiit,  Walter  Hepbiux. 

Harding,  Walter  Denis.  AV'ard,  Thomas. 

Golds,  Alpred.  AVest,  Kichard  Alexander. 

POLKINGHORNE,    GeORGE   HeNRV. 


Inspectors  of 

Ash,  Horace  Jaaies. 
Ash  WOOD,  Her  re  in. 
Bristow,  Samuel  Per(  y. 
Brockett,  Fredertcic  James. 
Caesar,  Francis  (tkoiuje. 
Gamble,  FREDKitirk. 
Cooper,  Frederick  Wade. 
CoRiN,  Herbert  Kk  hards. 
Cross,  Chari>es  Ge()I{ge  .Melville. 
CrcKNEV,  Alfred  .John. 
Davies,  Mary. 
DiGCLE,  James. 
Donovax,  Helen. 
Dow,  Mary. 

Edwards,  Leslie  J] u nest. 
Faulkner,  Henry  Korert. 
Flaxmax,  Charles  William. 
Gardner,  Thomas. 
GoDDARD,  Frederick  BiiOKENsinin:. 
GooDALL,  JIerbert  8aaiuel. 
Hall,  William  Kwart. 
HoLMAN  Frank  Sinclair. 
Jacobs,  Julie  Amklie. 
Jeffery,  Edcjar  T. 
Kempster,  Harry. 


Nuisances, 

Knowles,  George,  Junr. 
I.owE,  Mary. 
McNaik,  William. 
Miller,  Elizabeth. 
Xobthmore,  William  Shilliheer. 
Packer,  William  GwmGE. 
Perrin,  John  Manoah. 
Pit8T(>\v,  CIeor(;e. 
Kaynj:r,  Sidney  Parker. 
Rees.  Alfred  P^dward. 
Reynolds,  George  Henry. 
Ryder.  Ernest  Edward. 
Saint,  Russell  George. 
SALv\(iE,  Frederick  Wm. 
Seckekson,  F'rank. 
Small.  Victor  Andrew. 
Stan  FIELD,  Herbert  Fin  lay.. 
Tayu)R,  Harry  T. 
Teasdale,  Bessie. 
Thomas,  Arthur. 
Wallis.  George  William. 
Weaver,  Eliza. 
West,  John  Thomas. 
Whitlock,  Ada  Miles. 
Wilson,  Annie  R. 


In  sj  it  dors  of  Me(tt 

Cannot,  F.  E.,  CapL,  A.S.C. 
Clayton,  William  Ellis. 
Cleeve,  Herbert,  Capt.,  A.S.C. 
Coleman,  Horace. 
Cooper,  John  Alfred  Kempster. 
Courtney,  Edward  Arthur  Wal- 

degrave,  Majm\  A.S.C. 
CuMPSTON,  John  How\vrd  LiDGi-rrr. 
Datis,  Richard  James. 
Down,  William  Edward. 
Emerton,  William  John. 
Fitt,  Arthur  Hemming. 
Fitzwilliams,  Edward   Crawford 

Lloyd,  Capt.^  A.S.C. 


and  Other  Foods, 

GoREHAM,  James  Edavard. 

Grimer,  Thomas  Ingledew. 

Hill,  Charles. 

Hun  KIN,  Harri', 

Jones,  Herbert  Arthur,   C«y>/., 

A.S.C. 
Leese.  Arnold  Spencer,  m.r.c.v.s. 
Little,  William. 
Lloyd,  Charles  Bfrton. 
Longden,  Charles  Matthew. 
Norman,  Ernest  Archibald. 
Pointon,  Joseph  Bertram. 
Striedinger,  Oscar,  Vapt,,  A.S.C. 
Underhill,  Thomas  John. 


8Uf'PLKMENT.  84 

Jftfgieae  in  its  Bearing  on  Scfiool  Life, 

FoL'LsnAM,  Jessie  Gl.vj)ys.  Tubner,  Maria  Elizabeth. 

Lloyd,  Adelaide  J.  Uxderiiill,  £sm£  Gladys. 

Martyn',  Gladys  Wimfred. 

Tlie  following  ciindidnte  was  successful  in  Part  I. : — 
HopKixsox,  Dorotry. 

Tlie  following  Candidates  were  successful  in  Part  II.: — 

Disney,  Alice  Matilda.  Say,  Axxie  Louisa. 

Galloway,  Elsie  Marcjaret.  WATERiroirsE,  Clara. 

Power,  ^Iary  Doi(iLAS. 


FORTHCOMING   MEETINGS. 


Sessional  Mkktix<;s. 

Derhy^  June  29th  and  3()th.  Discussion  on  *^The  Provision  of  a  Pure 
Milk  Supply,"  to  be  opened  by  S.  Barwise,  M.D.,  B.Sc,  County  M.O.H., 
and  J.  White,  F.LC,  Public  Analyst,  Derby. 

On  Saturday,  June  HOth,  visits  will  be  made  to  Messrs.  Nestles 
Works  at  Tut  bury,  and  to  the  Derby  Sewerage  Works. 

CoNGiiESS,   1906.— Bristol,  July  ?th-14th. 
A  Preliminary  Programme  of  the  Congress  is  given  at  pages  90-108. 

Examinations. 

In  Sanitary  Science  as  Applied  to  Buildings  and  Public  Works  and 
for  Inspectors  of  Nuisances,  and  in  Hygiene  in  its  Bearing  on 
School  Life — 

York,  June  1st  and  2nd. 
Leeds,  June  ISth  and  16th. 
Manchester,  June  22nd  and  23rd. 

For  Inspectors  of  Meat  and  other  Foods — 

Liver|x>ol,  June  29th  and  30th. 
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Calendar,  June  and  July,  1906. 

As  far  as  at  present  arrangsd. 


ouncil  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

zhibition  Committee         .         .  |  Monday  in  the  week  preceding  the  Council,  at 
ongress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

zamination  Committee     .         .  |  Tuesday  in  the  week  preceding  the  Council,  at 
[useum  and  Library  Committee)  4  p.m.  and  5  p.m. 

fecial  Purposes  Committee       .  \  Wednesday  in  the  week  preceding  the  Council, 
inance  Committee    .         .         .)  at  4  p.m.  and  5  p.m. 

wliamentary  Committee  . 
ew  Premises  Committee  . 
isinfectant  Standardisation 
Committee 


As  occasion  requires. 


he  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  6.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

ouiicil  and  Committee  Meetings  are  suspended  during  August  and  September^  and 
the  Museum  and  Library  are  closed  on  Public  Holidays, 

JUNE. 

I     F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
I    S.  J      Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  York. 

>  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
»    S.  J      Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  Leeds. 

>  p  )  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
J    7^'  \     Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  Man- 

°*  )      Chester. 

)  F.  Sessional  Meeting',  at  7.30  p.m.,  Derby.  Discussion  on  '*  The  Provision  of 
a  Pure  Milk  Supply,"  to  be  opened  by  8.  Barwise,  M.D.,  B.Sc.,  County  M.O.H.. 
and  J.  White,  P.I.C.,  Public  Analyst,  Derby. 

)    S.    Visit  to  the  Nestle's  Milk  Factory  at  Tutbury,  and  to  the  Sewerage  Works,  Derby. 

)    F  1 

^    g*  !>  Examination  for  Lispectors  of  Meat  and  other  Foods,  Liverpool. 

JULY. 
-H       Congrress,  BristoL 

-21        Exhibition       „ 

)    F.  \  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
I    S.  .;      for  Inspectors  of  Ntiisances,  GardifF. 
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MEMBERS    AND    ASSOCIATES    ELECTED. 

Mat,  1006. 


''''190iy.  yiav. 


2(H2 


2(>»^ 


1906.  May. 
1906.  May. 


'-•*""  1906.  Mav. 
•"^^'1906.  Mav. 


•i'^-jij 


1906.  Mav. 


^'^•1906.  May. 
''''  1906.  Mav. 

m 

^""^1906.  Mav. 


•i()J>0 


ao«i 


1906.  May. 
1906.  Mav, 


MEMBERS. 

BoHV,  AV'illiam,  assoc.m.inst.c.e.,  Sallsbuiy  J/ume. 

London  Wall,  KA\ 
BrsH,  Ernest  A.,  Survejfor  and  SaniUirtf  J ttjtftrctor, 

BreMcn^  Notts. 
Collins,    Marcus   Evolvn,    f.s.i.,    61,    Old    lirowl 

Street,  KX\ 
CoTTLK,    Frank,    BoroiKjh   Engineer  and  iSnrretfur, 

Tawn  Hall,  Douglas,  Isle  of  Man. 
DiLLEr,    Wilfred    Jost^ph,   assck.m.ixst.c.e.,   h.sc. 

(KNG.),  School  of  Engineering,  Gizeh,  Cairo,  Eiitjpt. 
Haves,  RobiTt  Thomas,  assoc.m.ixst.c.e.,  43,  Mark 

//III  Parade,  ChelienJiam. 
Honey.  Robert  Llewellyn,  p.a.s.j..  Arista n(  Borough 

Snrregor,  C/iatJiam,  Ken4. 
Ma DixKKs,  Arthur  Percy,  assoc.m.inst.c.e.,  Stoney- 

croas,  SpondoHy  Derby. 
^Iaiish,  Erancis  Mward,  81,  Lichjield  Grove^  Fineh- 

Xewmax,  William  Walter,  p.a.s.i.,  S/iejtshed,  lAtwjh- 

borough,  Leicester. 
NoRMAX,   Arthur   Charles   Alfred,   f.h.i.w.a..   V\ 

Cecil  Road,  yorwich. 


3h: 


ASSOCIATES. 

t  Murked  tbns  have  passed  the  Examination  of  the  Iiiatitute  for  loApectors  of  Xoi.<««iicri. 

"  1906.  May.   i Allen,  Harold  George,  llighjield,   Mel/tering/iam,. 

Lincolns/nre. 
""'"'  1906.  May.    JClapitam,  Harry,  44,  Ince  Green  fjnm,  Ince^  near 

Wif/an. 
="*'"  1906.  May.    JGrey,  David,  174,  Carlisle  Street.  SfdoU,  Cardiff. 
^^'"  1906.   May.    JHolt,  Walter,  Sanitarg  Inspector,  Mnizenlterg.  Cai^e 

Colofi'f.  S.  Africa. 
'^*1906.  May.    JIIultox,  Wiliiani  Ankers,  S,  Chntrh  H^xtd,  Lotrer 

Crumjysall,  Manchester. 
"*"- 1906.  May.    JLlewellyx,  Daniel,  33,  King  luiward  Street,  Hlaen- 

qarn,  near  BruUfend. 
="*'M906.  May.    JMantell,  Ernest,    The   Council  House,  SftarWdl, 

near  Birminf/ham 
""'  1906.  Mav.     Raw,  Miss  May  Adeline,  21,  GassioU  Road,  Tootin^h 

S.W. 
•^''1906.  Mav.   tSHAXNOX,  John  Pat erson,  XoUt/i ill  Mill,  Dumfrle*,. 
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^^'IQOe.  May.     Stokes,  Miss  Nina  Catherine,  11,   OaUe^t  Street, 

Chelsea,  S,  W, 


^«n 


'  1906.  May.   JSwaxn,  Miss  Esther,  25,  Chelsea  Bond,  Br'mcliffe, 

Sheffield. 

""  1906.  May.    iTorxo,  Mrs.  Annie  Catherine,  70,  Sisters  Avenue, 

S.  ]V, 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 


Adams,  J'rof.  //.,  MJnst.C.E.  Cassell's  Buildiiifj  Constniction,  comprising  Not4?s 
cm  Materials,  Processes,  Principles,  and  Practice,  including  about  2..*$00  En- 
gravings and  1:^  Plates.     552  ])]).,  Svo.     London,  1900.  The  Autlwr, 

Bern.  Statistichcs  .Tahrbuch  der  kSchweiz  Herausgcgeben  vora  statistis(^hen 
Bureau  des  eidg.  Departcnicnts  des  Tunern.  Vierzehnter  Jahr<»ang,  1905. 
.*^55  pp..  8vo.     Bern,  1900.  The  Bureau  de  Xtatistique. 

Chilvers,  (r.  ir.,  F.R.Met.Soc  M(»teorolog}'  in  its  beaiing  on  Sanitary  Science 
and  Engineering.     15  pp.,  8vo.     London,  1900.  The  Author^ 

Greorgetown.  Town  Superintendent's  Annual  Bcport,  1905.  21  pp.,  fcp. 
Georgetown.  1906.  Luke  M,  /fill,  M.Inst.C.E, 

Greenwich  Boyal  Observatory.  Kesults  of  the  Magnetical  and  Meteorological 
Obser\ations  made  in  the  Year  190»i,  under  the  direction  of  W.  H.  M.  Christie, 
C.B.,  M.A.,  D.S<-.,  F.B.S.,  Astronomer  Boyal.     2:56  pp..  4to.     London,  1906. 

The  Astronomer  Koijal^ 

Hoskyns-Abrahall,   W,     The  Health  Beader.     277  pp.,  8vo.     London,  1906. 

Castfell  ij-  Co.,  Ltd,  {Puhlishers)^ 

Kubom,  M.  It  Dr.  Prof.  J/t/ar.  Aper(;u  Historiqne  sur  rilygieiie  Publique  en 
Belgicjue  depuis  1830.     Deuxieme  ('(lition.     .'33(5  j)j>,,  8v().     Bruxelles,  1904. 

71ie  Author. 

Lanark  County  Council.  Beport  l)y  tlie  Medical  Officer  of  Healtli  on  School 
Hygiene  Administration.     44  pp..  8vo.     Hamilton,  1900.  J.  T.  Wilson. 

Lenunoin-Cannon,  //.  Modt^m  Sewage  Disposal.  A  Popular  Handlx)ok;  being 
11  brief  and  simple  outline  of  the  principal  methods  which  have  been,  and 
are,  employed  to  deal  with  the  sewage  of  c(mnuunities.  104  pp.,  Svo.. 
London,  19O0.  The  Author. 

Local  Government  Board.  Dr.  Gr.  S.  Buchanan's  Beport  on  Administration  in 
London  with  regard  to  Meat  of  Pigs  affected  by  TulKjrculosis.  No.  225- 
<>0  pp.,  fcp.     London,  1906.  G,  S.  Buchanan^  M.D.  B.Sc. 

Dr.  B.  J.  Beece's  Beport  on  the  Epidemic  of  Enteric  Fever  in  the  City 

of  Lincoln,  1904-5.     Xo.  226.     57  pp.,  fcp.     London,  1906. 

Dr.  S.  W.  Wheaton  s  Beport  on  the  Sanitar}'  Circumstances  and  Sani- 


tary  Administration  in  the  Abertillery  Urban  District.     No.  228.     9  pp.,  f<»p.- 
London,  1906. 

Dr.  J.  Sj)encer  Low's  report  upon  an  outbreak  of  enteric  fever  at  Sutton- 


Bonnington,  in  the  Leake  Bural  District,  Nottinghamshire  (No.  227).     7  pp. 
fcap.     London.  1906. 

Dr.  8.  Monckton  Copeman  s  report  on  an  outbreak  of  enteric  fever  at 


Fulbourn  Asylum,  near  Cambridge,  with  special  reference  to  risk  of  pollution, 
of  underground  water  supplies  by  the  sewage  of  the  Asylum  (No.  229).. 
20  pp.,  fcap.     London,  1906. 
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Xocal  GoTemm^it  Board.  Dr.  S.  Monckton  Gopeman's  veport  on  an  invest! 
gation  into  the  {general  sanitary  circumstances  of  the  Langport  Bural  Distrid 
with  special  reference  to  t lie  occurrence  there  of  outbreaks  ofdiphtheriaajK 
small]>ox  (Xo.  230).    V.)  pp.,  fcnp.    London,  190(5.      ir.  //.  Parer,  ('./?.,  FM 


MEDICAL  OFFICERS  OF  HEALTH  AXD  OTHER  SANITARY 

REPORTS. 

Aberdeen,  February,  1906   . .  . .   Matthew  Hay,  J/./>. 

Bath,  1905 \\\  H,  .^ymons,  M.D.,  D.PJf. 

Aberdeen,  March,  190f>  ..   Matthew  Ha  ij,  M,  I), 

Aberdeen  (San.  Inspector's),  1905  . .   A',  ('amei'mi, 

BexhiU,  1905 O.  Oshome,  M,H,C.S,,  LM.C.P, 

Binningham,  1905  (Public  Analyst).  J,  t\  Lirertfe^f/e,  F.LC,  Ph.C. 
BlAckburn    (Education    Committee), 

1905  . .  .  .  .  .  . .    A,  (heemvoofl,  MJ).,  D.P.H. 

Blackpool,  1905        F,J.  IL  ContU,  M.D,.  D.PJI. 

Bourne,  1905 J,  ]\\  Hardwood,  L.S.A.,  M.OJI. 

Bridlington,  1905 A.  For  rent ,  M.B.,  (\M. 

Brighton,  1905  1.  Xewsholme,  MJK  FJO'.P. 

Bucklow  B.D.,  and  Knutsford,  Mid- 

dlewich,  Winsford,  and  Biddulph 

Urban  Districts,  1905  , .   T.  \\\  H.  Garstanq,  MJLC.S,,  D.P.H. 

Chesterfield.  1905 //.  Peck-,  M.I).,  D.P.H , 

Clayton-le-Moors,  1905  .,   (\  JJ.  Tattersafl,  LJi.(\P.,  MJtCS. 

Crewe,  1905 -i.J,  Lainl,  M.D..  D.P.H. 

Barwen,  1905  F.  a.  Haworth,  M.D.,  (\M.,  D.P.H. 

East  Ham,  1905       r/.  Sowilrn,  M.D.,  D.P.H. 

Bccles,  1905 ir.  M.  Hamilton  M.D.,  D.P.H. 

Bdinburgh,  1905(Bnrgh  Engineer's).  ./.  Massie,  Biin/h  Fngineer. 
Bxeter,  1905    .  . .    F.  A.  Brash,  L.H.C.P.Lond. 

Tailsworth,  1905 r;.  S.  Leslie,  M.B.,  CM. 

Harrow-on-the-Hill,  1905 A  Flet^-her  Little,  M.B..  M.JtC.P. 

King's  Norton  &  Northfield,  1905. .    U.  (neen,  M.D.,  D.H,j.,  D.P.H. 
London  (City  of),  four  weeks  ending 

17th  March,  and  four  weeks  ending 

14th  April,  190G W.  Colli mjr id >je,  M.A.,  M.I).,  D.P.H. 

Longton,  1905  . .  ./.  W.  Ikuves,  M.B.,  (\M. 

Mid-Lothian  O.C.  (San.  Inspector's), 

1 905  .  .  . .  .  .    H.  Liiidsaii. 

Hew  Windsor,  1905 F.  Case  if,  M.O.H. 

Huneaton  and  Chilvers  Coton,  1905.  F.  Peacock,  M./(.C.S.,  L.S.A.UtuL 
Penge  (Sanitary  Inspector's),  1905  .  .   A.  J.  Willett. 

Southport,  1905        /. ./.   Wearer  M.K.C.S.,  D.P.H. 

Stoke  Newington,  1905  . .  H.  H.  Kenwoitd.  M.B.,  L.R.C.R,  D.P.H. 

Swindon,  1905  F.  F.  Streeten,  D.P.H. 

Tjme  Port  Sanitary  Authority,  1905   \V.  E.  Harler,  M.D.,  D.H>f. 

Wigan,   1905 W.  Bemf,  F.F.C.S.I.,  D.P.H. 

Wimbledon,  1905 F.  Pocklin/ftoa,  M.R.C.S.,  M.O.H. 
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Ontario,  lieport  relating  to  the  Kegistration  of  Births,  Marriages,  and  Deaths 
tor  the  year  ending  Jilst  December,  1903.     8vo.     Toronto,  1905. 

W.  J,  Ilamia,  Beg^isti^ar-General  of  OuUtrio. 

Providence,  B.L  The  Butler  Hospital:  Rt»])orts  of  the  Trujstees  and  Sui)erin- 
tendent,  presented  to  the  Corporation  at  its  Sixty-second  Annual  Mt^eting^ 
Jan.  24th,  1906.     44  pp.,  8vo.     Providencts  190(>. 

Begistrar-Greneral.  Sixty-seventh  Annual  Eeport  of  Birtlis,  Deaths,  and  Mar- 
riages in  England  and  Wales,  1904.     335  pp.,  8vo.     London,  1906. 

The  MegUirar-Geiurah 

Bichardson,  B,  IT.,  MM.,  F.li.S,  Hygeia:  a  City  of  Health.  A  Presidential 
Addn^ss  delivtM'ed  before  the  llealth  Department  of  the  Social  Science  Asso- 
ciation at  the  Brighton  Meeting,  1875.     47  pp.,  8vo.     London,  187H. 

Purchased. 

Salisbury  (Bhodesia).  ^linute  of  His  Worship  the  Mayor  for  the  Year  ending 
3rd  Aujrust,  1905.    27  pj).,  fcp.     Salisbun',  1906.     J.  P.  HorsfielU,  MJLSanJ. 

Smith,  h:.  3/.,  M.I)..  D.P.I  I.  A  Criticism  of  the  Mid  wives  Act,  1902.  12  pp,^ 
svo.      Bristol,  1900.  The  Author. 

Wood,  F.,  MJiittt.C.K.,  F.O.S.  Sanitar}'  Engineering:  a  Practical  Manual  of 
Town  Drainage  and  Sewage  and  R«'t'use  Disposal.  Second  Edition.  290  pp., 
Svo.     London,  1906.  (lias,  (rrijfiu  \  Co.,  Ltd.  (jtuhlishem).. 


GENERAL    NOTE. 

An  International  Jlygienic  Exhibition  was  opened  on  May  12th  in  A'ienna,. 
and  will  continue  till  the   15th  of  Julv. 


PARKES  MUSEUM   NEW    PREMISES  FUND. 

Amount  Allotted  by  Council  9,000    0    0* 

Cash  received  in  Donations,  etc.,  1899-1905        ...        1,1<57  11     G 

Promises  of  Donations  &  Subscriptions,  already 

REPORTED  TO  Dec.  31,  1905  1,048    4    0 

Promises  of  Donations  to  the  Douglas   Galton 

Gallery         110  10    0 

Contributions,  1906,  already  Reported Hi)    8    0 

Contributions  since  last  report. 

Miss  M.  G.  M.  Shickle        10    G 

Miss  Alice  Wadmore  10    (5 

May  Uth,  1906. 
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THE 

TWENTY-THIRD    CONGRESS, 

I906, 

WILL   BE   HELD   AT 

From  JULY  9th  to  14th. 


GENERAL    ARRANGEMENTS. 

ADDRESSES    AND    LECTURES. 

President's  Inaugural  Address. 

Lecture  to  the  Congress. 

Popular  Lecture. 

SECTIONS. 

A.— Section   1.      Sanitary   Science  and   Preventive 

Medicine. 

B.— Section  II.     Engineering  and  Architecture. 

C. — Section  III.      Chemistry,  Physics,  and  Biology. 

CONFERENCES. 

D. — Of  Municipal  Representatives. 

E.— Of  Medical  Officers  of  Health. 

F. — Of   Engineers   and    Surveyors    to    County   and 

Sanitary  Authorities. 

G. — Of  Veterinary  Inspectors. 

H. — Of  Sanitary  Inspectors. 

J. — Of  Women  on  Hygiene. 

K.— On  the  Hygiene  of  School  Life. 

EXHIBITION. 

An  Exhibition  of  Apparatus  and  Appliances  relating 
to  Health  and  of  Domestic  use  will  be  held  in 
connection  with  the  Congress. 


PAPERS  AND    DISCUSSIONS. 

The  Council  invite  Papers  on  subjects   relating  to  Health  and 
Sanitary  Science.    Papers  are  limit*;d  to  about  .':J,000  words.    Aet*epted 
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papers  are,  as  far  as  possible,  printed  and  distributed  in  the  Becep- 
tion  Kooin  bt»fore  thej  are  discussed,  and  at  the  Meeting  the^  are 
taken  as  read.  Authors  are  allowed  five  minutes  to  introduce  the 
main  arguments  of  the  paper  before  the  discussion  begins.  A  short 
abstract  must  accompany  every  Paper,  both  for  the  convenience  of 
the  Press  at  the  Congress  and  for  insertion,  subject  to  the^  approval 
of  the  Council,  in  the  Journal  of  the  Institute,  should  it  not  be 
deemed  desirable  to  publish  the  paper  in  extenso.  No  previously 
published  Paper  can  be  accepted.  The  acceptance  of  Papers,  and 
the  days  on  which  they  are  to  be  discussed,  are  determined  by  the 
Council  before  the  beginning  of  the  Meeting,  and  published  in  the 
Daily  Pnjgrammes,  obtainable  in  the  Reception  Room.  The  Council 
reserve  th  •  right  of  refusing  any  Papers  sent  in ;  and  in  the  case 
of  those  accepted,  the  discussion  of  them  must  depend  on  the  time 
at  the  disposal  of  the  Meeting.  Papers  accepted  for  the  Congress 
cannot  be  published  by  the  Authors,  except  by  permission  of  the 
Council.  The  Council  reserve  to  themselves  the  privilege  of  printing 
any  Paper,  either  wholly  or  in  part,  or  of  refraining  from  the  pub- 
lication thereof,  if  they  see  lit. 

Authors  should  forward   their   manuscript  by  post    as  early  as 

possible^  ami  in  any  case  iiot  later  iJian  June  9th,   addressed  to  the 
Secretary,  Royal  Sanitary  Institute,  Margaret  Street,  London,  W. 

RESOLUTIONS. 

Resolutions  put  from  the  Chair  at  the  Meetings  must  only  be  in 
the  form  of  recommendations  to  the  Council  of  the  Institute,  by 
whom  all  such  recomm(»ndations  will  be  carefully  considered.  The 
number  of  persons  present,  and  the  proportions  voting,  must  be 
recorded  by  the  Chairman  for  the  information  of  the  Council. 

No  Resolution  can  be  proposed  at  any  of  the  Sections  or  Con- 
ferences, unless  sent  to  the  Secretary  of  the  IScction  or  Conference  in 
time  for  approval  and  insertion  in  the  Proyrarnme  for  the  day  on  which 
it  w  to  he  proposed. 

No  Resolutions  cau  be  put  to  a  Meeting  unless,  in  the  opinion  of 
the  President  (or  Chairman  for  the  time  being),  the  Section  is 
adequately  represented. 

RECEPTION     ROOM    AND     PLACES    OF 

MEETING. 

A.  Reception  Room  will  be  opened  at  The  Victoeia  Rooms,  on 
Monday,  July  9th,  at  Noon,  and  on  the  following  days  at  9  a.m. 
till  4  P.M.,  for  the  issue  of  all  Tickets  in  connection  with  the  Con- 
gress. The  Reception  Room  will  be  available  for  Reading,  Writing, 
and  Conversation. 

The  Inaugural  Address  of  the  President,  the  Lecture  to  the  Con- 
gress, and  the  J^opular  Lecture  will  be  given  in  The  Victoria  Rooms. 

The  Sectional  Meetings,  General  Meetings,  and  Conferences  wiJJ 
be  held  in  The  Victoiua  Rooms,  University  College,  and  Tub 
Blind  Asylum. 

The  Exhibition  will  be  held  in  The  Volunteer  Drill  Hall, 
Queen's  Road. 
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HOTEL  AND  LODGING  ACCOMMODATION,  AND 
TRAVELLING   ARRANGEMENTS 

Will  be  determined  by  the  Local  Committee,  and  information  relating 
to  the  same  may  be  obtained  from  the  Local  Secretary,  and  from  the 
Secretary  of  the  Institute. 

» 

TICKETS. 

Fellows,  Members,  and  Associates  of  the  In*jtitute,  are  supplied 
with  Tickets  for  the  Congress  on  application  to  the  Secretary  before 
the  Congress,  or  may  be  obtained  at  the  Keception  Room  during  the 
Meeting. 

To  those  not  connected  with  the  Institute,  Congress  Tickets  will 
be  issued,  entitling  the  holder  to  the  use  of  the  Beception  Koom,  to 
admission  to  the  Presidential  and  other  Addresses,  to  all  Meetings, 
to  the  Exhibition  of  the  Institute,  to  any  Conversazione  given  bv 
the  Institute,  and  copies  of  the  Monthly  Journal  of  the  Institute 
containing  the  proceedings  of  the  Congress.  The  price  of  the 
Congress  Tickets  is  £1  Js.  each.  Ladies'  Tickets  (not  including 
copies  of  the  Proceedings),  Ts.  6d.  each.  These  Tickets  may  be 
obtained  up  to  Thursday,  July  5th,  at  the  Office  of  the  Local  Secre- 
tarv  at  Cabltox  Chambeks,  BALDwry  Street,  Bkistol.  or  at  the 
Offices  of  The  Institute,  72,  Margaret  Street,  London,  W.,  and 
on  July  9th  and  following  days  betwiH?n  1)  a.m.  and  4  p.m.  at  The 
Victoria  E(K)ms. 

EXCURSIONS. 

Particulars  of  these  will  be  published  in  the  local  Programme,  and 
Tickets  and  List  of  Places  to  be  visited  can  be  obtained  at  the 
Reception  Room  during  the  Meeting. 

RAILWAY    ARRANGEMENTS. 

The  Railway  Companies  have  decided  to  issue  return  Tickets  tf> 
Bristol  at  a  single  fare  and  a  quarter,  available  from  July  oth  t^ 
the  2;3rd.  Certificates  necessary  to  obtain  this  reduction  will  be 
supplied  with  Congress  Tickets.  Return  Tickets  at  a  single  fare 
and  a  quarter  for  the  double  journey  will  be  issued  to  members  ot 
the  Congress,  on  production  of  their  Congress  Tickets,  from  Bristol 
to  st'itions  not  more  than  fifty  miles  distant — (minimum  charge  Is.). 
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©ffiars  of  tire  €angttBB. 


->•<- 


prcdiDeiit. 

THE  EIGHT  HOX.  SIR  EDWAKI)  FRY,  P.C,  B.A.,  D.C.L.,  LL.D., 

F.R.S.I  V  .S.A.,  F.L.S. 


IDice^sprediDentd. 


The  Kt.   Hon.  The  LORD   MAYOR    OF 
BRISTOL. 

The  HIGH  SHERIFF  OF  BRISTOL. 

The   Rt.    Rev.   The    LORD    BlSUOl*    OF 
BRISTOL. 

ASHMAN,  Sir  HERBERT,  J.P. 

BEAUFORT,  His  Grace  The  Duke  of. 

BIRRELL,  The  Rt.  Hon.  AUGUSTINE,  m.p. 

CAVE,  Sir  CHARLES  D.,  Bart. 

DAVID.  Rev.  A.  A.,  M.A. 

DA  VIES,  W.  HOWELL,  M.P. 

DORINGTON,  Sir  JOHN  E.,  Bart.,  .uv. 

DUCIE,  The  Rt.  Hon.  the  Earl  of. 

ELTON,  Sir  EDMUND  H.,  Bart 


FRY,  The  Rt  Hon.  LEWIS,  P.C,  J.P 
GIBBS,  G.  A.,  M.P. 
HOBHOUSE,  C.  E.  H.,  M.P. 
HOPE,  T.  H.  BATEMAN,  m.p. 
HUGHES,  R.,  J  P. 
MILES,  Sir  HENRY,  Bart.,  J.P. 
MORGAN,  Prof.  C.  LLOYD,  LL.D.,  r.R.s. 
RENDELL,  ATHELSTAN,  M.P. 
SILCOCK,  T.  B.,  B.8C.,  F.8.I.,  M.P.,  J.P. 
WHITE,  Sir  GEORGE,  Bart,  j  p. 
WILLS,  Sir  FREDK.,  Bart,  J.P. 
WERTHEIMER,  Prof.  J.,  B.A.,  b.sc,  f.i.c, 

F.C.8. 

WINTERSTOKE,  The  Rt.  Hon.  Lord. 


Cbairman  or  Xocal  Committee. 

Councillor  Col.ston  Wintle,  m.u.c.s.,  Chairman  of  Hkalth 

CoMMiTTKK  City  of  Bristol. 


lt)ice>sCbairmaiu 

Alderman  G.  Pi^lvrson. 


f)on.  Xocal  ZTreaaurer. 

Councillor  C.  H.  Cave,  j.p. 


Xocal  Secretary. 

T.  J.  Moss-Flowkr,  assoc.m.injt.c.e,.  f.g.s. 
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Xocal  General  Committee. 


The  Right  Hon.  the  LOBD  MA  YOB  OF 
BRISTOL. 

The  LADY  MAYORESS. 

Thfl  HIGH  SHERIFF  OF  BRISTOL. 

The  Right  Hon.  the  EARL  OF  DLTClE,  Lord 
Lieutenant. 

Hi«  Grace  the  DUKE  OF  BEAUFOBT,  BIgh 
^t6w&rd 

The  Riitht  Rev.  the  LORD  BISHOP  OF 
BRISTOL 

ABRAHALL.  Mi-^s  HOSKYNS. 

ADAMS,  W.  AVERY,  Secretary  to  the  Bris- 
tol Kdncation  Committee. 

ADDIE,  PETER,  K.s.i.,  City  Valuer. 

ANSTEY,  Conncillor  HENRY. 

ARSCOTT,  T.  R. 

ASHMAN,  Sir  HERBERT,  J. P. 

ATCHLEY,  E.  G.  C.  F.,  L.u.c.P.,  m.b.c.s. 

BAKER.  JAMES,  f.b.g.s. 

BAROX.  J.  BARCLAY,  M.B.,  C.IL 

RASTER.  W.,  City  Councillor. 

BEAUFORT.  Her  Grace  the  Duchess  of. 

BERNARD.  C.  B.,  M.Q.8.A. 

BERNARD,  WM.  L.,  F.E.I.B.A. 

BILLING,  Counc.  C.  P. 

BIRD.  W.  F..A.B.SAN.I. 

BIS8ETT,  FENTON. 

BIRRELL,  The  Rt.  Hon.  Augustine,  M.P. 

BIRRELL.  Mrs.  AUGUSTINE. 

BISHOP,  (iEORGE,  M.B.C  v.s 

BLATCHFORD,  Rev.  A.  N.,  b.a. 

BOARD,  E.  C,  L.K.C.P.,  M.B.C.S. 

BOLTON,  J. 

BOLTON,   H.,    F.E.S.K.,   Curator,    Bristol 

Museum. 
BOUCHER,  C.  E.,  B.8c. 
BOUTFLOWEU,  C.  E.  D.,  City  CouncUlor. 
BOYD,  J.,  J.P.,  City  Councillor. 
BILUHER,  W.  S  ,  M.B.N.I. 
BRADBEER,  GEO.,  City  Councillor. 
BRASHER.  C.  W.  J.,  uitcp.,  M.K.0  s. 
BRICKDALE,  FORTESCUE,  M  D.,  M.u.C.P. 
BRISCOE.  Rov.  J.  S 
BRYAN,  H.  DARE,  F  B.I.B.A. 
BULLEN,  F  ST.  JOHN,  M.a.c.8.,  L.8.A. 
BURNS,  Miss. 

BI:RRIS.  v..  J.P.,  City  Councillor. 
BUSH.  J.  PAUL,  c.M.« 
BUTLER,  THOS..  J  P..  City  Councillor. 
Bl'TLEK,  WILLIAM  U.,  J. P. 
CADE.  W.  J.,  11  R  c.v.s. 
CARTER,  H.  W..J.P. 
CAR  TER,  T.  M.,  M.R.C.S.,  L.B.C.P.,  City  Coun- 

rilJor. 
CAVE,  Sir  CD.,  Bart 
CAVK,  Lady. 

CAVE,  C.  H.,  J.P.,  City  Councillor. 
CHAPMAN,  Rev.  T.  C,  m.a. 
CHARLES.  J.  R..  M.D.,  M.B.C.P 
CHATTOCK,  H.  E. 
C4URCHILL   Rev.  STUART,  m.a. 
<LARKE,  J.  MlOaELL,  m.a.,  m.u. 
CLARKE,  W.  SEFTON,  b.a. 
i'LEVERDON,  T.,  Citv  Councillor. 
CLIFFORD,  MlKs  MARY. 
COCKS,  Miss  K.  A. 
COLBOHNE,  F.  NEWTON. 
COLE,  Uev.  E.  C,  M..\  ,  Uou.  Canon  nri.,tal 

Cutbedral. 
COLLINS,  WILLIAM. 
i"0<J)K,  E.  U.,  U.S.-.,  Ki.c.  FT.s,  Ch.iirm.m 

BriHtul  Eduoiiiun  < 'uiuiiiittet). 
COOLE,  <:ounciller  JO  UN. 


COOPER,  Rev.  W.  B.,  m.a. 

CORY,  W.  H.,  M.B.C.8. 

COTTEN.  W.,  M.D.,  D.P.H. 

COTTERELL,  A.  P.  I.,  M.LC.B.,  City  Coun- 
cillor. 

COTTERELL,  Hv.  F.,  City  Councillor. 

COWARD,  H..  F.K.I  s. 

COWLIN,  C.  C.  J.P. 

COWPER-OOLES,  S.  H.,  F.8.I. 

CRAVEN,  W.  A.,  A.B.R.I. 

CRISPIN.  GEO.,  Past  President  Soc  Heatlnf 
and  Ventilating  Engineers. 

CROMPTON,  JAMES,  Ciiy  Accountant. 

CURLE,  Alderman  J. 

DACRE.J..  M.B.r.8. 

DACRES-PATERSON,  Mrs.  F. 

DARNELL-SMITH,  G.  P..  b.8c..  f  i.e..  F.C.«. 

DAVID,  Rev.  ^V.  A.,  M.A.,  Head  Master,  Clif- 
ton College. 

DA  VIES,  W.  HOWELL,  M.P.,  J.P. 

DA  VIES,  Mrs.  HOWELL. 

DA  VIES,  D.  8..  M.D.,  Medical  Officer  of  Health. 

DAVIES.  W.  H. 

DAVIS.  W.  J.,  J.P. 

DE  JERSEY.  Rev.  NORMAN  S. 

DENING.  C.  F.  W^ 

DERHAM,  HENRY. 

DOGGETT,  H.  O.,  Citv  Coroner. 

DORINGTON.  Sir  J.  E.,  Bart. 

DUNBAR,  ELIZA  W.,  M.D.,  etc. 

DYKE.  THOS.,  m.i.c.k.,  b.a..  J.P. 

DYER.  EDWARD  M.,  City  CounciUor. 

EBEKLE,  EMILY  E.,  M.B.,  F.B.C8. 

EDWARDS,  H.G. 

ELKINS.  W.  H.  City  Councillor,  J.P. 

ELLIOTT,  C.  H-  B. 

ELTON,  Sir  EDMUND,  Bart. 

EVENS.  J.  W. 

FALCONER.KING.  G. 

FAWCETT,  Prof.  EDWARD.  M.B.,  Deao  of 
the  Medical  Faculty,  University  College. 

FERRIER,  Professor,  M.8C.,  B.8C.,  m.ic.k. 

FINN.  ANTHONY,  m.a.,  ll.i>. 

FLETCHEEl,  J..  M.D.,  D.P.H. 

FORTEY,  MifiB  E.  C.  b.sc 

FOSTER.  THOMAS  S.,  M.A. 

FRANCIS,  FRANCIS  E.,  D.SC,  PH.u. 

FRANCIS,  Hv.  A. 

FRODD.  M 

FRY,  FRANCIS  J.,  J.P. 

(JANE.  P.  E.,  City  Councillor. 

GARDNER,  Alderman  C.  E.  L.,  J.P. 

UAY.  Mra 

(fEEN,  H.,  A.M.I.CE.,  M.R.8.I. 

GIBBS,  G.  A.,  M.P. 

GIBBS.  Mrs.  G.  A. 

GILLFORD,  R. 

GOUGH,  W.  V. 

GRANT  Miss  JANET. 

GREENSLADE.  W.  A. 

GRIFFITHS,  J.  S.,  M.R.C.8.,  L.R  c.r. 

GRIFFITHS,  L.  M.,  m.r.c.8. 

iiURNEY.  Rev.  T.  A.,  M.A. 

HAILES.  CLEMENT.  M.D.,  F.R  C.k. 

HALL,  Professor  I.  WALKER,  M.i». 

HAMPTON.  E.J. 

II.VXN.  L  C,  A.R.8AN.T. 

HARDING.  J.  A.,  L.R.C.P.,  M.R.C.8.,  LS.A. 

HASKIXS.  H.  J. 

HAS  KINS,  W.  O. 

HARFORD,  A. 

HAWKINS,  F.  O  .  City  CounciUor. 

HAYES,  C.  A.,  City  Coundllor. 
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HAYMAX,  0.  A.,  M.D.,  F.B.C.8.,  J.P. 

UAYMAN,  Mm.  C.  A. 

HEAVEN,  J.  C,  L.R.C.?.,  1I,B.C.8.,L.8.A..  D.P.H. 

HERAPATH,  C.  K.  C,  M.a.0.8.,  L.R.C.P. 

HISCOX.  T.  J.,  City  Councillor. 

HITCHIXGS,  BRIGSTOCKE 

MOBHOUSE,  GoL  C.  E.  H.,  MP. 

HOBHOUSE,  Mrs.  0.  E.  H. 

HOUGHTON',  Eev.  E.  J.,  M.A. 

»COWELr.,J.  H.,  J.P. 

HOYMAN,  Mrs.  C.  A. 

HUGHES,  Minn  E.  M. 

ILES,  SAMUEL,  J. P.,  Cltv  Councillor. 

IRVING,  D.  L.,  M.I.C.K.,  Chief  Engineer,  G&s 

Works. 
JACKSON.  ROBERT. 
•AMES.  Dr..  PH.D. 
J.VMES,  R.  C  .  A.R.I.B.A. 
.lARMAN.  Rev.  G. 
.JENNINGS.  \VM.,  City  Councillor. 
•fOHNSON,  Hisa  THEODORA. 
.FONBS,  HOWAUD,  M.D.,  D.tic,  M.O.H. 
JONES,  H.  J.,  M  S.A. 
JONES,  W. 
JOSE  W  AV    J  p 
KANE,  J.\MES',  Chief  Superintendent,  Cor- 

porAtlon  BathH. 
KENT.  Prof.  STANT.EY,  M  A.,  F.L.8.,  f.g.«. 
KfRLEY,  J.  W..  Chief  SaniUrv  Inspector. 
LANE.  J.  TREM^VYNE,  City  treasurer. 
I^\XGFIELD.  A.  A.  LEVY,  City  Councillor. 
L.VNGL.\NDS.  A. 
L.\SHMORE,  E.  W.,  a.m.i.c.e. 
L-V  TROBE,  J  N.,  F.R.I.B.A. 
L-VWS.  Rev.  (t  E.,  b.d. 
LEAKER.  R.  H. 
LEIGH,  FRANK,  F.R.C.V.S. 
LEONARD,  R.  C,  M.D.,  M.R.C.S.,  L.R.C.P. 
LENXARD.  T.  J.,  J.P. 
LKXX'ARD,  Mrs.  T.  J. 
l.INDREA,  T.  T..  J.P.,  City  Councillor. 
LINDKEA.  MrH.  T.  T. 
LINTON'.  MAfcHON  S..  B.A.,  M.B. 
LLEWELLIN,  W.  M.,  C.K. 
L(  MtAN,  F.  T.  B.,  r..H.(!.p.,  M.u.c.s. 
L<>X(iLKY.  J.  A.  NOEL,  M.B.,  B.CH. 
LOWE.  Alderman  C.  J.,  J.P. 
MAcrAKTHY.    WT.  PFEXXELL,  B.A.,  M  ii. 
MACPHER.SON,  J.  A,  m.i.c.k..  Water  Works 

Enif<ne«r. 
MANNING.  J.  H 
MARl>OX,  HEBER. 
MART IX.  J.  MIDDLETOX,  Medical  Officer 

of  He<«lth.  Gloucestershire  County  Council 
M.\THKB.  J  S.,ii.B 

MATHEWS.  E.  R.  NORRIS,  F.R.  uiST.  s. 
MAYOR,  T.  O.,  M.R  C.S.KNO. 
McQI^ADE,  Councillor  H.,  m.d. 
MILES,  Sir  H.,  Bart. 
MILES.  Lady. 
MILNES,  G.  P.,  A.M.T.C.K. 
MONKS    P 

MOORe!  Councillor  FRANK. 
M<')RGAN,  C.  LLoYD,  ll.d.,  f.r  s..  Principal 

University  Colle>re. 
MOSS-FLOWER,  T.  J..  A..U.I  C.E.,  f.g.s. 
MONEY,  S.  G..  City  CounciUor. 
MI'NRO.  P.,  M.a.A..  F.S.I. 
XEAGLE.  DAVID  T. 
XEILO,  NEWMAN  JIB. 
XEWTH,  O.,  J.P.,  City  Councillor, 
N('»RGATE.  R  H.,  M.R.O.S.,  ImR.c.p. 
XOR'iROVE,  WALTER. 
OATLEY,  a.  H .  F.R.T.B.A.,  President  Bristol 

Society  of  Architects. 


O'BRIEN.  C,  L.R,C.P.,  L.R.C.S, 

ORMEBOD  H.  L.,  m.d. 

OWNER,  J.,  H.M.  Inspector  of  Factories. 

PAGE  G*.  S.,  L.R.aP.,  L.R.C.8. 

P.\RKEB,  E.  T. 

PARKEB.  O.,  Sf.A.,  X.D.,  ll.a.C.S. 

PATE,  Rev.  H.  W.,  M.A. 

PAULI,  G.  C,  V.R.C.S.,  L.R.C.P. 

PAUL,  W.  S..J.P. 

PEAKE.  a.  W.,  L.R.C.P.,  M.R.C.8. 

PEAKE,  F.  E.,  L.R.C.P.,  M.R.C.8. 

PEARCE.  A.,  A.M.I.C.E. 

PEARSON,  G ,  Alderman. 

PEMBERY,  J.,  J.P.,  City  Councillor. 

PENTXKl^K,  C.  R.,  H.M.  Inspector  of  Factories. 

PBELPS.  Rev.  P.  A.,  it. a. 

PIGEON,  J.  H.  REG.,  L.8.A. 

PIG<:»r,  Very  Rev.  F.,  D.D.,  Dean  of  Bristol. 

PINKNEY,  J.  D.  H..  A.R.8AN  i. 

POPE.  Councillor  W.  G. 

POWELL,  A.,  M.i.CE. 

PRITCHARD.  A.  W„  M.B.O.S.,  L.S.A. 

PRITCHARD,  JOHN  E.,  f.s.a. 

PRIDEAUX.  Canon  W.  C,  M.A. 

PROCTOR,  H.  FARADAY.  A.M.I.aK..  M.I  K.K. 

RICHARDSON,  W.,  M.D.,  f.r.c.s.eno. 

RIDO,  R  F. 

RISELEY.  Ml*«. 

ROBTNSO.V,  EDWARD,  J.  P.,  City  Councillor 

ROBINSON,  Mrs.  EDWARD. 

ROBINSON,  F.  E. 

ROD  WAY,  E.  G.,  a.r.i.b..\. 

ROWLEY.  C.  A. 

ItOGERS,  B.  M.  H.,  M.i). 

SAVERY,  F.,  A  R.8.I. 

SCULL,  A.  S. 

SE  WELL,  Rev.  A.  H.,  M  A. 

SHEPPARD,  E.  J.,  L  R.C.P. 

SBEPPARD.  F.,  ntv  Councillor. 

SHIRLEY,  SAMUEL,  City  Councillor. 

SHOVE,  F. 

SILCOCK.T.  B.,  M.P.,  b.sc.  f.s.i. 

SlXXOTT  E  S    MICK. 

SKERRITT,  E.MARKHAM,  M  D.,  F.R.C.P. 

SKIXNER,  W.  S 

SMITH,  HAROLD,  A.R.i.B.A. 

SMITH,    R.    SHINCfLETON,    m.d.,   k  R.C.P. 

SMITH,  Rev.  S.  BOYTON,  m.a. 

SMITH,  S.,  Sure.  Lt.-Col  M.R.C.8.,  l&a.,  v.i». 

SMYTH,  Lady  GREVILLE. 

SQUIRE,  W.  W.,  M.T.C.E.,  President,  Bristol 
Sooleiv  of  Enirlneers. 

STANDERWICK,  Q. 

STKKLE,  W.  J.,  A.M.I.0  K..  Deputy  City  En- 
gineer. 

STEELE,  C.    M.I).,  F.R.C.8,  L.R.C.P. 

STRWART,  J..  B.A  .  F.R  C  P. 

STODD  \RT,  F.  WAl-LIS,  r.I.C.  F.0.8. 

STREET,  E  E.,  CK. 

STHOUD,  Councillor  J   8.  G.  W. 

STUART.  D  M.  D.,  C  K  ,  F  0  S. 

S  lURGE,  F. 

SWAISH.  Aldemian  J.,  J.P. 

SYMES.  J.  O.,  M  D.,  D.P.H.,  M.R.C.8,  L.RC.P. 

TARR.  H.  C.  H. 

T  \YIA»R,  E.  J.,  the  Town  Clerk  of  Brist  >1. 

TK BRETT,  Alderman. 

TETLEY',  Rev.  C»non,  D.D. 

THICKLE.  Miss  MABEL. 

THOMAS,  CHARLES,  J.P. 

THOMAS,  C.  L.,  A.R.8AN.I. 

THOMAS,  W.  K.,  A.R.8AN  r. 

THOMPSON,  C.  E. 

THORXE,  C.  J..  City  Councillor 

TIVY,  W.  J.,  K.R.O.P..  F.R.'\S.E. 
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96 


L(»CAL  Gkxkkal  Con^iTTbiE-  cotitinued. 


TOWNSEND.  Miss  F.  MABION. 
TBAVEBS,   Professor   MOBRIS    W.,   o.hc, 

P.B.H. 

TREBILCO,  Ber.  J. 
TBEBILCO,  Mrs.,  m.a. 
TUKE,  Miss  M..  M.A. 
TYNDALL,  A-  M.,  B.»c. 
TBEW,  A,  B.  F. 
TBIBE  A.  Q  N 

TYACK,  E.  C,  Ch&irman  Board  or  Guardians. 
TYBBELL.  E.  O. 
TYRBKLL,  M.  E.  «. 
VACUELU  Miss  A. 
WAIT,  Miss  M.  S.  K. 
WALKEB.O.  H..  M.B.,  P.R.C.S. 
WATERFALL,  C.  J.,  k.i.c,  f.c.s. 
WATKINS,  W.  H.,  A.u.i.B  A. 
WATTS,  NICHOLAS,  a.mj.c.k. 
WEIB,  PBESTON,  b.a.,  f.j.i. 
WELLS,  GHABUilS. 

WEBTHEI9IEB,  Prof.   J..  B..SC.,  B.A.,  F.r.c, 
K.C.S. 

WEST,B«A-.  J.  0.,  M.A. 
WETHEBED,  K  H.  C,  B.A.,  ll.b. 
WHICHEB,  A.  H.,  m.r.c.s.,  l.h.a. 


WHITE.  Sir  QEOBQE,  Bart.,  j.p. 
WHITE,  Lady. 
WHITE,  SAMUEL,  J  P. 
WIGAX,  0.,  M.O.,  J.P.,  Chairman,  Porticthea'i 
Urban  District  Conncil. 

WILKINS,  A.  E.,  A.K.SAN'.tS8T. 

WILKINS,  BeT.  H.  J.,  ma. 

WILLIAMS,  HENBY. 

WILLIAMS,  J.  L.  V.  SEYMOUR,  Oloocester- 

Nhire  Coantjr  Council 
WILUAMS,  P.  WATSON,  m.d. 
WILLS,  Sir  FBEDEBICK,  B^rt. 
WILLS,  H.  A.  S. 
WILLS.  W.  K..  M.A.,  M.B.,  B.C. 
WILSON,  P.,  A.M.I.C.I£. 
WINK  WORTH.  Miss  A.  E. 
WINTEBSTOKE,  Lord. 
WINTLE,  COLSTON,  M.R.CA,  r.K.c  P. 
WISE,  W.  H.,  Asftlstant  Town  Cleric. 
WOODCOCK.  H.  C,  Citj-  Councillor 
WOBTH,  J..  City  Councillor. 
WBIUHT,JOHNA.,r.E. 
YABBICOM,  T.  H.,  M.r.c.K.,  City  En^neer. 
YOUNO,  J.  S.,  M.i». 
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Bsecutit^e  Committee* 

a n//«cirt— Councillor  COLSTON  WINTLE.       Vi-'t-Climrnuin — Vldermin  G.  PEARSON 


THE  BT.  HON.  THE  LORD  MAYOR  OF 

BBISTOL.  ^  ^-^ 

THE  HIGH  SHERIFF  OP  BRISTOL. 
ABRAHAI.L,  MinB  HOSKYNS. 
ADAMS  W.  AVERY,  Secretary  to  the  Bris- 
tol Edui^acion  ComniUtee. 
ADDIE.  PiSTER,  F.8,1.,  City  Valuer. 
ASHMAN.  SIR  HERBERT,  J.P. 
ASHMAN,  LADY. 
BAKEU.  JAMES,  F.R.Q.ft. 
BARON,  J.  BARCLAY,  M  B..  <  .M. 
BERNARD,  W.  L..  F.ii.i.B.A. 
BILLING,  Counc.  C.  P. 
BIRREL.L,  Mrs.  aTGUSTINE. 
BISHOP,  GEORGE,  m.r.c.v.s. 
BOLTON.  H.,  F.Ks.B. 
BOUCHER,  C.  E.,  B.sc. 
BOUTFLOWER,  C.  £.  D. 
BOYD.  J..  J.P. 

BRASHER.  C.  W.  J.,  L.RC.P.,  M.ii.t:  s. 
BRACHER.  W.  S  ,  M.E.sAN.i. 
BRICKDALE.  FORTJE8CUE,  M.D..  M.u.C.P. 
BRYAN,  H.  DAliK,  f.r.t.b.a. 
BULLED,  F.  ST.  JOHN,  m.r  r.s. 
BURNS  MUn. 
BURRIS,  F.,  J.P. 
BCSH,  J.  PAUL,  «'.M.«. 
BUTLER,  THOS,  J.P 
CADE,  W.  J.  M.R.C.V.S. 
CARTER,  T.  M.,  L.R.C.P.,  m.rc.s. 
CAVE.  C.  H..  Councillor,  J. p. 
CH.\RLES.  J.  R..  M.i).,  M.R.C.P. 
CHATTOCK.  H.  E. 
CHURCHILL,  Rev.  S..  m.a. 
CLARKE.  J.  MICHELL,  Sf.A.,  m  ». 
CLARKE,  W.  SEFTON,  B.A. 
CLEVER  DON,  T. 
CLIFFORD,  M18.1  MA  BY. 
COCKS.  MiHS  E.  A. 
COLB<:)RNE,  F.  NEWTON. 
COOK,  E.  H.,  u.sc.  F.i.c,  K.c.s. 
COOPER,  Rev.  W.|B.,  ma. 
COTTERELL,  A.  P.  1.,  M.i.r.B. 
COWARD,  H..  F.K.1..S. 
COWPER-COLES,  S.  H.,  F.s  i. 
CRISPIN,  GEO.  . 
CROMPTON,  J  AS. 
CURLE,  -Udei-nirtii  J.,  j.p. 
DARNELI/-SMITH,  G.  P..  b.«c.,  f.i.c,  f.c.s. 
DAVID,  Rev.  A.  A.,  m.a 
DAVIES,  Mrs.  HOWELL. 
DAVIES,  D.  S.,  M.D.,  l».P.H. 
DE  JERSEY,  Rev.  NORMAN  S. 
DOGGETT,  H.  G. 
DUNBAR,  ELIZA  WALKER,  m.d. 
DYKE,  THOS.,  m.i.c.k.,  b.a.,  j.p. 
DYER,  E.  M. 

EBERLE,  EMILY  E.,  M.B.,  f.k.c.m. 
ELKINS,  W.  H.,  City  CouncUlor,  j.p. 
ELLIOTT,  C.  H.  B. 
FAWCETT,  Prof.  EDWD.,  M.B. 
FERRIEK,  Prof.  R.  M.,  M.sc,  B.sc.  M.i.C.K. 
FINN,  ANTHONY,  M.A.,  LL.I>. 
FLETCHER,  J.,  .m  d  ,  D.P.ii 
FORTE Y,  Mlw  E.  C,  B.sc. 
FOSTER,  THOMAS  8.,  M.A.  [f.i.c. 

FRANCIS,  E.  FRANCIS,  Prof,  u.sc,  PH.n., 
FROUD.  MAYNARD. 
GANE,  P.  E.,  C^ounclllor. 
GARDNER,  Alderman  C.  E.  L.,  j.p. 
GIBBS,  Mrs.  G.  A. 
GOUGH,  W.  V. 


GRANT,  Miss  JANET. 

GREENSLADE.  W.  A. 

HAILES.  CLEMENT,  M.I).,  F.B.C.K. 

II  \LL,  Professor  1.  WALKER,  ic.i). 

HAYES,  C.  A.,  Councillor. 

HAYMAN,  C.  A.,  M.D.,  j.p. 

HEAVEN,  J.  C,  L.R.C.P.,  M.R.C.B.,  US. a.,  D.P.H. 

HISCOX.  T.  J. 

HOBHOUSE,  Mrs.  J.  E.  H. 

HOWELL,J.  H.,  J.P. 

HOYMAN,  Mpr.  C.  A. 

HUGHES,  Miss  E.  M.,  B.A. 

IRVING.  D.  L.,  M.!.C.K. 

J  aCKSON,  ROBERT. 

JAMES,  Dr..  ph.d. 

JAMES,  R.  C.  A.R  I  B.A. 

J  ARM  AN.  Rev.  (}. 

JOHNSON,  Miss  THEODORA. 

JONES.  HOW.\RD,  .M.D.,  D8a,  m.o.h. 
:    JO.SE,  W.  W.,j.p. 
i    KANE,  JAMES. 
'    KENT.  Prof.  STANLEY,  m.a.,  p.l.8,,  f.g.s. 

kirley,  j.  w. 
lane.  j.  tremayne. 
langfield,  a.  a.  levy. 
laN(;lands.  a. 

LEIGH,  FRANK,  f.r.c.v..s. 
LENNARD,  T.  J.,  J.P. 
LENNARD,  Mrs.  T.  J. 
LINDREA,  T,  T.,  J.P. 
LINTON,  MARION  S.,  B.A.,  M.B. 
LLEWELLIN,  W.  M..  O.K. 
LOWE,  Alderman  C.  J.,  j.p. 
MATHEWS,  E.  R.  NORRIS. 
MORGAN,  Prof.  C.  LLOYD,  LL.D.,  f.r.b. 
MOSS-FLOWER,    T.    J.,     ASSOC.M.INST.C.K., 
F.O.S. 

MOXEY.  S.  G. 

MUNRO,  P.,  M..S.A..  F.s. I. 

NEILD,  NEWMAN,  M.B. 

OATLEY,  G.  H.,  f.r.i.b.a. 

O'BRIEN,  C,  L.R.C.P.,  L.R.C.S. 

ORMEROD,  H    L.,  .M.i». 

PAUL,  W.  S.,  J.P. 

PAULI,  G.  C,  M.K.C.S.,  L.R.aP. 

PE^VKE,  A.    W..  L.RCP.,  M.R.C.8. 

PEAKE.  F.  E.,  L.R.C.P.,  M.R.c.s. 

PEARCE.  A.,  A.M.i.c.E. 

PEARSON,  Alderman  (*. 

PHELPS,  Rev.  P.  A.,  M.A. 

PINKNEY,  J.  D.  H.,  a.r.san.i. 

POWELL,  A.,  M.i.CE. 

PRITCHARD,  A.  W.,  M.ItC.S.,  L8.A. 

PRITCHARD,  JOHN  E.,  F.S.A. 

PROCTOR,  H.  FARADAY,  A.M.LC.B  ,  M.T.K.B. 

RISELEY,  MlBA. 

ROBINSON,  EDWARD,  J.P. 

ROBINSON,  Mrs.  EDWARD. 

SCULL,  A.  S. 

SEWELL,  Rev.  A.  H.,  m.a. 

SHEPPARD,  E.  J.,  L.R.C.P.,  L  B.C.8. 

SHEPPARD,  F.,  City  CouncUlor. 

SILCOCK,  T.  B.,  M.P.,  B.SC.,  F.s  I. 

SINNOTT,  E.  S.,  M.I.C.K. 

SKERRITT,  E.  MARKHAM,  M.D.,  F.R.C.P. 

SKINNER,  W.  S. 

SMITH-BOYTON,  Rev.  8.,  ILA. 

SMITH,  HAROLD,  A.R.I.B.A. 

SMITH,    R.   SHINGLETON,   M.D.,  f.r.c.p., 

M.B.C.S.,  L.S.A. 

SMYTH,  Lady  GBKVILLE. 
STEELE,  W.  J.,  A.M.I.C.E. 


SUPPrEMEKT. 
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STODDABT,  F.  WALLIS.  F.i.C.  F.c.s. 

STREET,  E.  E..  c.k. 

STUART,  D.  M.  D,  c.e.,  F.r..8. 

STUBQE,  F. 

SYMES,  J.  O.,  M.D..  D.P.H. 

The  LADY  MAYORESS. 

TAYLOR.  F.  J.,  The  Town  Clerk  of  Bristol. 

TETLEY,  Rer.  Canon,  D.D. 

THIC&LE,  Mlfifl  MABEL. 

THOMAS,  W.  K..  A.H.RAN.T. 

TOWNSEND.  Mian  F.  MARION.  [F.R.s. 

TRAVERS,   Professor  MORRIS    W.,  d,sc.. 

TREBILCO,  Rev.  J. 

TREBILOO,  Mrn.  M.A. 

TREW,  A.  R.  F. 

TCJKE,Mi8sM.,  ii.A. 

TYAOK,  E.  C 

TYNDALL,  A.  M.,  n.sc 

TYRRELL,  E.  O. 

VACHELL,  Mbts  A. 


WAIT,  BliRB  M.  S.  K. 
WALKER.  C.  H.,  M.B.,  F.R.r.s. 
WATERFALL,  C.  J.,  F.I.C.  F.c.>i. 
WATTS.  NICHOLAS,  A.M.r.C.E 
WEIR,  PRKSTON,  B.A, 
WELLS,  CHARLES. 
WHITE,  SIR  (GEORGE,  Bart.  .m». 
WHITE.  LADY. 
WHITE.  SAMUEL,  J.P. 
WILKIXS,  Rev.  H.  J~  m.a. 
WILLIAMS,  HENRY. 
WILLIAMS,  P.  WATSON,  if.l». 
WILSON.  E.  P.,  A  M.I.C.E. 
WILLS.  H.  A  S. 
WINKWORTH.Miss  A.  E. 
WINTLE,  COLSTON,  M.R.t'.s.,  l.rc.p 
WISE.  W.  H. 
WOODCOCK,  H.  C. 
WRI(?HT.  J.  A.,  C.E. 
YABBICOM.  T.  H.,  JLI.C.E. 


^finance  Subi^committee. 

C/iairman— Dr.  T.  M.  CARTER.        Secretary—J AMES  CROMPTON. 


BOUCHER,  C.  E. 

BOUTF LOWER,  C.  E.  D.,  Councillor. 

BOYD,  J.,  Councillor. 

CARTER,  Dr.  T.  M.,  Councillor. 

CHATToCK,  H.  E. 

CROMPTON.  JAMES. 

DO(iGETT,  H.  O. 


GANE.  P.  E..  Councillor. 

HISCOX.  T.  J.,  Councillor. 

LAN(i  LANDS.  A. 

LEVY  LANG  FIELD.  A.  A..  Conncillur 

MOXEY,  S.  G.,  CouncUlor. 

STURGE,  F. 

WOODCOCK.  H.  C.  Councillor. 


And  the  Chairman  and  VIce-Chalrman  of  the  Executive  Committee,  as  sImo  the 

Treasurer  and  the  Secretary  ex  ofKciv. 


deception  aiiD  f)OdpttaUti?  Sub^^Cominittcc. 


TBE  RT.  HON.  THE  LORD   MAYOR  OF 

BRISTOL. 
THE  LADY  MAYORESS. 
THE  HIGH  SHERIFF. 
THE  RT.  REV.  THE   LORD   BISHOP  OF 

BRISTOL. 
ASHMAN,  SIR  HERBERT. 
ASHMAN,  LADY. 
BOUCHER,  C.  E. 
BOYD,  J.,  Councillor. 
CARTER,  T.  M.,  Councillor,  m.h.c.s. 
CLARKE,  W.  SEFTON. 
DAVID,  Rev.  A.  A. 
DAVIES,  D.  S.,  M.D. 
DUNBAR,  ELIZA  WALKER,  m.d. 
FAWCBTT,  Professor  EDWARD. 
FKRRIER,  Professor  R.  M. 
(I.\NE,  P.  E.,  Councillor. 


HAYMAN,  CHAS.,  m.i». 
UAYMAN,  Mrs.  C.  A 
KIRLEY,  J.  W. 
LENNAUD,  T.  J. 
LENNABD.  Mi-s   T.  J. 
LINDRE-^V.  T.  T.,  Councillor. 
MORGAN.  Professor  C.  LLOYD 
PEARSON.  G..  Alderman. 
RISKLEY,  MIhs. 
ROBINSON,  EDWARD. 
ROBINSON.  Mrs.  EDWARD. 
SUEPPARD,  E.  J.,  L.R.r.i'. 
SMITB.  R,  SHINGLE  ION.  m  ■.. 
•JAYLOR,  E.  J. 
THOM.\S.  c'HARLE.S. 
WISE,  W.  H. 
YABBICOM.  T.  H. 
WILLS,  H.  A.  S. 


And  the  Chairman  of  the  Executive  Committee,  as  also  the  Treasurer  and 

the  Secretary  4x  officio. 
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Bscurdfone  Sub>sCommittcc. 


CAain/ww— JAMES  BAKER,  F.R.a.s. 


Seeretarv—yr.  K.  THOMAS. 


ADDIE,  PETER. 
RAKER,  JAMEhl. 
BRACHER,  W.  S. 
CHATTOCK.  H.  £. 
CLEVEHDON.  T..  Councillor. 
DA  VIES,  D.  S.,M.i) 
FAWCETT,  Profewsor  EDWARD. 
FROUD,  MAYNAUD. 


HEAVEN,  J.  0  ,  L.R.C.P.,  II. u  c.«.,  u  i»  h. 
l.EIGR,  FRANK,  Councillor. 
OAT  LEY,  G.  H.,  Oounolllor. 
PRITCHARD,  JOHN  E. 
SCULL,  A.  S. 
THOMAS,  W.  K. 
WATTS,  NICHOLAS 
YABBICOM,  T.  H.,  m.inst.c.k. 


And  the  Chairman  and  Vice-Chairman  of  the  Executive  Commitire,  as  also  tli(y 

Treasurer  and  the  Secretary  e.r  officio. 


Xiterars  atiD  press  Sub>sCommtttec. 


ChiuruKtn—Y..  NORRIS  MATHEWS. 


Sear/ary— A .  I^\ NG LA N  DS- 


BAKER.  JAMES. 
COOPER,  Rev.   W.  B. 
FERRIER.  Professor  R.  M. 
FORTEY,  MiB8  E.  C. 
LAN(i LANDS.  A. 
SMITH,  HAROLD. 


TREBILCO,  Rev.  J. 
TUKE,  MisH  M. 
WATERFALL.  C.  J. 
WATTS,  NICHOLAS. 
WELLS,  C. 


And  the  Chairman  of  ihe  Executive  Committee,  as  also  the 
Treasurer  and  the  Secretary  ex  officio. 


Brtandcmentd  anD  JEsbibition  Sub*Comniittcc. 


Chairman— \.  P.  I.  COTTERELI 


.VriWd/y— >LVYXARD  FROl" I>. 


addip:.  petek. 

DOL'TFLOWEli,  C.  E.  D.,  Councillor. 

BHASBER,  C.  W.  J.,  M.R.C.S. 

BRACHER.  W.  S. 

BOLTON,  H. 

BURRIS,  F..  Councillor. 

DAVIES.  D.  S  .  M.i>. 

DE  JERSEY,  Rev.  NORMAN  S. 

DUNBAR,  ELIZA  WALKER,  m.d. 

FROUD,  MAYNARD. 

HAYMAN,  C.  A.,  M.i». 

HEAVEN,  J.  a.  L.U.C.P.,  M.R.C.8.,  1>.P.H. 

HISCOX,  T.  J. 


IRVIN(?.  D.  L. 
KlliLKY.  J.  W. 
LEVY.LAN(JFIELD,  A.  A. 
OATLEY,  G.  H.,  Councillor. 
SOUU..  A.  S. 
SMITH.  Rev.  BOYTON. 
STUART,  D.  M.  D. 
TAYLOR.  E.  J. 
TBEW,  A.  R.  F. 
TYRBKLL,  E.  G. 
WRIGHT,  J.  A. 
YABBICOM,  T.  H. 


And  the  Chairman  of  the  Executive  Committee,  as  also  thc- 
Treasurer  and  the  Secretary  ex  officio. 
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The  Governments,  County  Councils,  Corporations,  Local 
Authorities,  and  Societies  who  have  up  to  the  present 
appointed  Delegates  to  the  Congress. 


Foreign  Governments. 

Portugal. 

GOVBRNMBNT    DEPARTMENTS 

(3). 

The  Admiralty.       | 

Board  of  Education. 

1        War  Office. 

>[etropolitan  Asylums  Board. 

County  Councils  (19). 

Ayrshire. 

Glamorgan. 

Nottingham. 

*Cardi^au8hire. 

Kesteven. 

Ruthin. 

Cheshire. 

Lanark. 

Shropshire. 

Cumberland. 

Lanark  (Upper  Ward) 
Monmouthshire. 

Somerset. 

Durham. 

Staffordshire. 

Elgin. 

Northampton. 

Worcestershire. 

Essex. 

County  Boroughs  (37). 

Bath. 

Dublin. 

Botherham. 

Birkenhead. 

Eastbourne. 

Sheffield. 

Birmingham. 

Glasgow. 
Halifax. 

Southampton. 

Bolton. 

Southport. 

Bootle. 

Hanley 

South  Shields. 

Bournemouth. 

Huddersfield. 

Stockport 

Bradford. 

Lancaster. 

Sunderland. 

Burnley. 

Leicester. 

Warrington. 

Burslem. 

Lincoln. 

West  Bromwich. 

<:ardiflP. 

Middlesbrough. 

West  Hartiepool. 

Crewe. 

Newcastle-on-Tyne. 

Wolverhampton. 

•Croydon. 

Northampton. 

Derby. 

Nottingham. 

Mi 

:tropolitan  Boroughs 

(3). 

Stepney         | 

Stoke  Newington. 

Woolwich. 

Urban  District 

Councils  or  Sanitary 

AuTHORiTncs  (59). 

Accrington. 

Ealing. 

Menai  Bridge. 
Newport  (Mon.). 

Aston  ^[anor. 

Famham. 

Aldershot. 

Fenny  Stratford. 

Normanton. 

Altriocham. 

Flint. 

Reigate. 

Bamet. 

Folkestone. 

Richmond. 

Basingstoke. 

Frome. 

Southall-Norwood. 

Berwick-on-Tweed. 

Gateshead. 

Stourbridge. 

Bollington. 

Glossop. 

Stretford. 

Bootle. 

Goole. 

Swindon. 

Brompgrove. 

Helensburgh. 

Tadcaster. 

Bromyard. 

'       Heywood. 

Teignmouth. 

Bumham. 

Ilkeston. 

Trowbridge. 

-Cambridge. 

1      Kidderminster. 

Truro- 

Wembley. 

Wallsend. 

Chepstow. 

'      Lisbum. 

Coatbridge. 

Maidenhead. 

Colchester. 

Maidstone. 

Wath-upon-Deane. 

(>)ngleton. 

Maldon. 

Wood  Green. 

Dartford. 

Malvern. 

Worthing. 

Devouport. 

Margam. 

Wrexham. 

Dorchester. 

1      Merthyr  Tydfll. 
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Rural  District  Councils  (5). 
Lydney.  Stowniinster.         Truro.         Walliogford.         Warmley 


Port  Sanitary  Authorities  and  others  (3).. 

Leicester  Sewage  Works  and  Farms  Committee. 
Kib])le  Joint  Committee.        West  Riding  of  Yorkshire  Rivers  Board. 


School  Authorities  (4). 

F3urtou-on-Trent.  Flintshire.  Kesteven  C.C, 

West  Riding  C.C. 


SOCIETIKS    (^2). 


Architectural  Association. 

British  Medical  Association. 

<.'entral  Veterinary  Medical  School. 

Charity  Organisation  Society. 

Childhood  Society. 

(Mvil  and  Mechanical  Engineers' 
Society. 

Edinburgh  Architectural  Association. 

(Geological  Society. 

Incorporated  Association  of  Munici- 
pal and  County  Engineers. 

Institution  of  Civil  Engineers. 

Institute  of  Marine  Engineers. 

King's  (.'ollege (University  of  London). 

Medical  Society  of  London. 

Royal  Academy  of  Medicine,  Ireland. 

Royal  Army  Medical  School. 

Royal  College  of  Physicians. 

Royal  College  of  Physicians,  Ireland. 

Royal  CJollf^ge  of  Veterinary  Surgeons. 


Royal  Counties   Veterinary   Medical 
Association. 

Royal  Institute  of  British  Architects. 

Royal  Medical  &  Chirurgical  Society. 

Royal  Philosophical  Society  of  (rlas- 
gow. 

Royal  University  of  Ireland. 

Rural  Housing  and  Sanitation  Asso- 
ciation. 

Society  of  Architects. 

Surveyors'  Institution. 

University  College  of   South  Wales 
and  Monmouthshire. 

University  College,  London. 

University  of  Durham  College  of 
Medicine. 

University  of  (xlasgow. 

University  of  Manchester. 

University  of  Oxford. 
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proceeMnoe  of  tbe  Congreee  anb  Qfficere  of 

Sections  anb  Conferences* 

Reception    of   the    Members   and    Delegates   in    the 

Council  House,  Monday^  Jxihj  9th^  at  l^^.JO  p.m. 
By  THK  right  HON.  TITK  LORD  MAYOR  (A.  J.  SMITH,  J.P.). 

Public  Luncheon  in  the  Royal  Hotel,  at  1.30  i^.ut. 
Opening  of  the  Exhibition,  at  S  p,m. 

By  THK  RIGHT  HON.  THE   LORD   MAYOR. 

Reception    of   the    Members   and    Delegates    in    the 
Victoria  Rooms,  7 — 8  p.m. 

By  the   HIGH  SHERIFF  (\\.  H.  RISELEY)  and  Miss  RJSKLKY. 

Inaugural  Address  to  the  Congress,  at  8  p.m. 

By  the  right.   HON.   SIR   EDWARD  FRY,  P.C,  B.A..  D.C.L., 

LL.D.,  F.K.S.,  F.S.A.,  F.L.S. 

Lecture  to  Congress,    Wednesday^  July  llth,  at  8  p.rn, 

"RELATION    OF    HEREDITY    TO    PHYSICAL    DEQENERATION." 

By   Prof.   C;.   LLOYD   MORGAN,   LL.D.,   F.K.S., 
Principal  of  University  College,  Bristol. 

Conversazione,   and  Reception    in    the   Art  Gallery, 

Thursday^  Jtdy  12th,  at  8  p.m. 
By  the  fight  HON.  THE  LORD  MAYOR. 

Popular  Lecture,  Jidy  13th,  at  8  p.m. 

By  Couxcillou  W.  F.  ANDERSON,  J.P.. 
(.'hairman  of  the  (xlasgow  Health  Committee. 

Garden  Parties  and  visits  to  places  of  interest. 

For  time  arid  places  of  all  Meetings  see  page  107. 


SECTIONAL     MEETINGS. 
Sect.  1. — "Sanitary  Science  &  Preventive  Medicine." 

Jidy  Wth  and  1 1th,  to  be  held  in  TiiK  Victoria  Rooms. 

President. 
Sir  William  J.  Collins,  m.d.,  f.r.c.s.,  b.sc,  d.jml,  j.p.,  m.k 

Vice-Presidents. 


BABON,  BABCLAY.  J.,  M.u.,  cm. 
BULLEN,  F.  ST.  JOHN,  M.B.C.8.,  l.s.a. 
BU8H.J.  PAUL,  C  MO. 
CLABKE,  J.  MICUELL,  M.A.,  m.d.,  f.k.C.p 
DAVIE.S.  D.  S.,  M.D..  M.O.H. 
FLETCHER,  JAMES,  M.D.,  d.p.h. 


HALL.  Prof.  I.  WALKEB,  m.d. 

KENT.  Prof.  A.  F.  5TANLEY,  M.A.,  f.i..<  , 

F.r..8. 
SKERHITT,  E.  MABKHAM,  M.D.,  K  u.(  .i-. 
SMITH,  K.  SHINGLETON,  M.D.,  F.K.r.p. 
SYMES.  J.  ODEllY,  MJ).,  D.P.H. 
WINTLE,  COL.STON,  m.r.c.s.,  L.B.r.i-. 


Secretaries. 
Ni:wMAN  Neild,  m.b.  I         J.  R.  Charlks,  m.d.,  m  r.c.p. 

Recording  Secretary. 
Prof.  Hknry  R.  Kk.nwooi».  m.ii.,  d,p.h.,  Loxdcn, 
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Section  II. — "Engineering  and  Architecture." 


July  ttth  and  I2th,  to  be  htid  in  The  Univedsity  Collkgk. 

President. 
Kdwin  T.  Hall.  v-p.u.i.b.a. 

Vice-Presidents. 


BLIGH-BOND.  F.,  f.k.i.b.a. 
BRYAN,  H.  DARE,  f.r.i.b.a. 
COTTERELL,  A.  P.  I.,  m.inst.C.k. 
FERBIER,  Prof.  B.  M..  m.so,  b.sc,  m.fnst.c.e. 
nOlTOH,  W.  V. 
IRVING,  1).  L.,  M.r.CE. 


M0S8- FLOWER,  T.  J.,  assoc  m.ix?«tc.e  f.o.s. 
OATLEY,  Q.  H.,  f.r.i.b.a. 
PKOCTOR,  FARADAY,  A.M.I.C.E.,  M.r.B.K. 
SILCOC'K,  T.  B.,  B.8r.,  F.s.i.,  m.p. 
YABBICOM,  T.  H.,  M.iN>T.C.» . 


Secretaries. 
Nicholas  Watts,  A.M.Lr.i:.         I  \V.  S.  Skinxeii, 


Recording  Secretary. 
John  P^dwakd  WrmTH.  m.inst.c.e.,  liOXDON. 


Section  III. — ** Physics,    Chemistry,  and  Biology." 


July  12th  ami  I9th,  to  he  held  in  The  Ulind  Asylum. 

President. 

\V.   N.   SUAW,   M.A.,   D.SC,  F.K.>. 

Vice-Presidents. 


COOK,  E.  H.,  u.sc,  F.  I.e..  F.c.s. 
FAWCETT,  Prof.  EDWARD,  M.B.,  CM. 
DARNELL-SMITH,  O.  P.,  B.sc.  F.i.c,  F.C.8. 


STODDART,  F.  WALLIS.  f.i.c,  f.cs. 
TRAVERS,  Prof.,  MORRIS  W.,  D.sc,  F.a.s. 
WEUTHEIMER,  Prof.  J.,  B.A.,  b.8C.  f.i.c 

F.CS. 


Secretaries. 

Prof.  F.E.FuAxcLs,  D.sc,  PH.D., F.I.C.  |  A.  M.  Tyndall,  b.sc. 

Recording  Secretary. 
LiEFT.-CoL.  R.  H.  Firth.,  b.a.m.c,  f.u.cs.,  d.p.h.,  Farnborough. 
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CONFERENCES. 


Municipal  Representatives. 

TiifiMlay,  July  10th,  to  /w?  held  in  Thk  Univkhsity  College. 

President. 

Councillor  Colston  VVintle.  m.k.(\8.. 

Chairman  of  Ileiilfh  Committee,  City  of  Bristol. 

Vice-Presidents. 


The  Ht.  Worshipful  The  MAYOR  OF  BATH. 

The  Woruhlpful  The  MAYOR  OF  BRIDJ- 
WATER 

The  Rt.  Hon.  The  LORD  MAYOR  OF  CAR- 
DIFF. 

The  Worshipful  The  MAYOR  OF  CHIP- 
PE.VHAM. 

Tlie  Worshipful  The  MAYOR  OF  CHEL- 
TENHAM. 

The  Worshipful  The  MA  YOU  OF  GLOU- 
CESTER (Councillor  George  Peters) 


The  CHAIRMAN  OF  THE  COUNTY  COUN- 
CIL OF  GLOUCESTER. 

The  Worshipful  The  MAYOR   OF   NEW- 
PORT. 

The  CHAIRMAN  OF  THE  WESTON- 
SUPER-MARE  URBAN  DISTRICT 
COUNCII* 

HOB  HOUSE,  HENRY,  M.P.,  Ch*irnuin  of  the 
Count V  Council  of  Somerset. 

The  CHAIRMAN  OF  THE  COUNTY  COUN- 
CIL OF  WILTSHIRE. 


Secretaries. 
KiLMUNi)  .1.  Tayl()«,  Towu  Clerk,  liristol.        |        W.  11.  Wish. 

Recording  Secretary. 
Philip  Hoobbykr.  m.i>.,  Nottingham. 

This  Conference  is  open  to  all  Members  and  Officials  of  Municipal  Bodies. 


Medical  Ollicers  of  Health. 

Thursday,  July  12th,  0)  be  held  in  The  UNn'BR.siTY  College. 

President. 
1>.  S.  Daviks,  Nf.i).,  D.P.H.,  Medical  Officer  of  Health,  Bristol. 

Vice-Presidents. 
ALFORD.  H.  J.,  M.D.  ,    MOORE,  H.  CECIL,  m.u.c.j*. 

BOND,  F.  T.,  M.D.,B.A.LOSD  ,  V  U  1-  K  NEALE,  G.,  L  R.C.P..  L.R.C.8.,  J.P. 

BRASH,  E.  A.,  L.R.C.P.,  M.R.r  .s.  NIVEN,  J.,  M.A.,  M.R. 

CHALMERS,  A.  K.,  M.D.,  D.iMi.  PRK^HARD,  R.,  1LI».,  CM.,  u.P.H. 

DAVIES,  E.,  MR  C.S.  SYMONS,  W.  H..  M  D.,  M.B.O.a,  L.R.C.P.,  M  V.VL. 

HOWARD-JONES,  M.D.,  B.8C.  THOMAS,  J.  TUBB,  L.BJJ.P.,  LJLC.8.,  d.p.h. 

HOPE,  W.  M^  D.P.H.  WALFORD,E.,M.D.,  d.p.h. 

JONES.  HERBERT,  D.P.H.  WILLIAMS.  F.  M.,  T-.R.C.P,  M,R.C.S.,   d.p.h. 

MARTIN,  J.  MIDDLETON,  B.A.,  m.d.,  dp  ii.  WILLIAMS,  W.,  M.A.,  M.B.,  D.P.H.,    M.tLCS. 

Secretaries. 
J.  C.  1If:avk\,  l.r,c.p.,  m.u.c.s.,  i>.p.h.       J.  Howahd-Jonks,  m.d.,  d.sc. 

Recording  Secretary. 
A,  Wkllksley  Harris,  m.r.c.s.,  d.p.h.,  Lewisham. 

This  Conference  is  open  to  all  Medical  Officers  of  Health 
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Engineers  and  Surveyors  to  County  and  other  Sanitary 

Authorities. 

Tuesday,  July  10th,  to  Ite  held  in  The  Blind  Asylum. 

President. 

H.  Percy  Boulnois,  m.ixst.c.e.. 
Engineering  Inspector,  Local  Goyerniuent  Board. 


Vice-Presidents. 


ADYE,  C.  S.,  y.&i. 

BELL.  Q..  ASbOC  M.INST.C.E. 
DAVIS.   \.  T.,  M.IN8T.C.K. 
HARPl'R.  W..  M.INST.C.K. 

HAYNES.  R.  H. 

LEMOX.  J..   M.INST.C.K. 


MArrUEWS,  W.,  mikst.cb. 
NETTLETOX,  H.,  a880c.ii.is8t.c.l. 

PHILLIPS,  H..  A8SOC.M.IN8T.('.K. 
PICKEBIXU,  J.  S,  M.IN8T.C.E. 
READ,    H.  AKSOr.M.INBT.C.K. 
WILLCOX.   W.  J.,    F  R.LB  A 


Secretaries. 

T.    H.   YaHBICOM,    .M.INST.C.K.  I        A.    1*.    I.    COTTEKELL,    M.INST.C.K. 

RecordinfiT  Secretary. 

E.   (i.   MaWBKY,   M.INST.C.K.,   LEICESTER. 

This  Confereuce  is  0|>en  to  all  Municipal  and  County  Engineers. 


Veterinary   Inspectors. 

Friday,  July  13th,  to  Ite  held  in  The  University  College 

President. 
Frank  J^kigh,  f.r.c.v.s. 


Vice-Presidents. 


BLUMSOME,  W..  m.k.ov.s. 
DA  vies,  D.  G.,  M.R.C.V.8. 
ELDER.  G.  H  ,  M.u,c.v.«. 
HUBAND.  THOMAS  A.,  f.rc.v..'*. 
JERMYN,  W.  R.,  M.R.C.V.8. 


PARR.  G..  M.K.C.V.8. 
PENBERTHY,  Prof  J.,  M  k.c.v.s 
STEWART,  A.  C,  M.R.C.V.N. 
WELCH,  W^A.,  M.R.C.V..S. 


Secretaries. 
W.  J.  Cadk,  m.r.c.v.s.  I  Gkorgk  Bishop,  m.r.c.v.s. 

Recording  Secretary. 
W.  Hunting,  f.r.c.v.s.,  London. 

This  Conference  is  open  to  all  Members  of  the  Veterinary'  Profession. 
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Sanitary  Inspectors. 

ll'ffine^dai/,  July  11th,  to  be  held  in  The  Museum  Lkctuue  Theathk. 

President. 
A.  E.  Hudson,  Chiet  Sanitary  Inspector^  Clieltenhaui. 

Vice-Presidents. 

ADD  1  SCOTT,  A.  J.  LOWTHER,  T. 

ANDERSON.  GEO.  H.  MoMAHON,  CHAHLES. 

BOTTOMLEY.  a.  E.  WEST,  W.  W. 

DIMOSD.  S.  O.  WliEFOBD,  W.  J. 

JONES,  SPENCEE  E.  1 

Secretaries. 
\V.  A.  Craven.  |  J.  W.  Kirlky. 

Recording  Secretary. 
Isaac  Youno,  BATTBRiiEA. 

This  Conference  is  open  to  all  Sanitary  Inspectors  and  Inspectors  of 

NuisaiiceH. 

W^omen  on  Hygiene. 

Thursday,  July  iZth,  to  be  held  in  The  Victoria  Rooms. 

President. 

11 KU  (iRACi:   TIIK    DUCIIKSS   OK   BkaL'KoHT. 

Vice-Presidents. 

The  LADY  MAYORESS.  i  HAYMAN,  Mrs.  C.  A. 

ASHMAN.  LA  U Y.  '  flOBHOUSE,  Mm.  C.  E.  H. 

SMYTH,  Ladv.  HUGHES.  MIsb  E.  W..  b  a. 

BIRRELL,  Mm.  AUGUSTINE,  UNTON,  MARION  S.  m.b. 

BURNS.  MisB.  LINTON.  MiM  MARION,  b.a.,  u.b 

C  LIFFOED,  Mis**  MARY.  RISELEY.  Mian. 

COi'KS,  Miss  E.  A.  ROBINSON,  Mrs.  EDWARD. 

DA  VIES.  Mrs.  HOWELL.  TRKBILCO,  Mrs.,  BLA. 

DUNBAR,  ELIZA  WALKER,  Ml).  VACHELL,  Miss. 

EBERLE.  EMILY  E.,  Mb.  j  WHITE,  Lsdy. 

(ilBBS,  Mrs.  O.  A.  WINKWORTH,  Miss  ALICE. 

Secretaries. 
Miss  Makoaukt  Tukk,  m.a.        |       Miss  F.  Marion  Townsend. 

Recording  Secretary. 

Miss  E.   C.   FORTEY,  B.SC,   BRISTOL. 

IhU  Conference  is  open  to  all  Ladies  interested  in  Domestic  Hy^nt^n®- 


The  Hygiene  of  School  Life. 

U'ednejiday.  July  11th,  to  be  held  in  Thk  Blind  Asylim. 

President. 
The  Right  Rev.  The  Lord  Bishop  of  Herkfoud. 


Vice-Presidents. 


ABRAHALL,  Miss  HOSKYNS. 
CARTER,  T.  M.,  m.r.c.s.,  i^k.(  .p. 
COOK,  E.  H.,  D.sc,  F.l.C,  K.c.s. 
COWARD,  H.,  P.K.1.8. 
DAVID,  Rev  A. A. 


JARMAN,  Rev.  G. 

JOSE,  W.  W..j,p. 

T.OWE.  ALDERMAN,  C.  J.,  J.P. 

SHEPPARD,  F. 

SKERRITl'.  K.  MARKHAM.  M.i»..  k.rc.p. 


KLI.Ion'.  C.  H  B.  SMITH,  R.  SHINGLETON,  M.U..  f.h.cp. 

ELKINS.  Councillor  W.  H.  I       SYME9,  -T.  ODREY,  M.D..  n.p.H..  m.u.c.s. 
FINN.  ANTHONY.  M  A.,  LL.D.  TOWNSEND,  Miss  F.  MARION. 

URANT,  MisH  JANET.  I       WEIR,  PRESTON,  B. A. 

JAClvSON.  ROBERT.  i       WAIT,  Miss  MABEL  S.  K. 

Secretaries. 
William  Avkry  Adam.^.  |  T.  S.  Foster,  .m.a. 

RecordinfiT  Secretary. 
James  Kekk,  m.a.,  m.d.,  d.p.h.,  London. 

Thih  Conference  is  open  to  all  interested  in  the  subject. 
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©tbet  of  proceebtngg. 

MONDAY,  JULY   9th. 

12..^  p.m.—  Reception  of  Members  and  Delegates  in  the  Council 
House,  by  the  Rt.  Hon.  the  Lord  Mayor  (A.  J.  Smith,  J. P.) 

L30  p.m.— Public  Luncheon  in  Royal  Hotel,  limited  to  300.  (Tickets 
3.6).      The  Rt.  Hon.  the  Lord  Mayor  will  preside. 

.J  p.m.  — Opening  of  the  Health  Exhibition  in  the  Drill  Hall,  Queen's 
Road,  by  the  Rt.  Hon.  the  Lord  Mayor. 

7  p.m.  to  8  p.m. — Organ  Recitals  and  Reception   of  the   Members  of 

the   Congress    in   the    Victoria    Rooms,    by  the  High   Sheriff 
(H.  L.  Riseley)  and  Miss  Riseley. 

8  p.m.— Inaugural  Address  to  the  Congress,  in  the  Victoria  Rooms,  by 

Thi:  KiunT  Hon.  Sir  Edward  Fry,  I'.c,  d.c.l.,  ll.d.,  f.r.8. 

TUESDAY,  JULY  10th. 

10  H.m. — Meeting  of  Section  I.  (Sanitary  Science  and  Preventive 
Medicine);  Conferences  of  Municipal  Representatives,  and 
Engineers  and  Surveyors  to  County  and  other  Sanitary 
Authorities,  in  the  Victoria  Rooms,  University  College,  and 
the  Blind  Asylum.     (See  jiagen  102,  104,  and  105.) 

r>.3U  p.m. — Visits  to  Local  Places  of  Interest. 

WEDNESDAY,  JULY   11th. 

10  a.m.— Meetings  of  Section  II.  (Engineering  and  Architecture  ;  Sec- 
tion i.  (Sanitary  Science  &  Preventive  Medicine) ;  Conferences 
on  Hygiene  of  School  Life  and  Sanitary  Inspectors,  in  the 
University  College,  Victoria  Rooms,  and  the  Blind  Asylum. 
(See  payes  lO'i^  103,  and  10f]J 

.5.30  p.m.— Garden  Party  in  the  Grounds  of  Goldney  House,  Clifton, 
by  permission  of  the  Rt.  Hon.  Lewis  Fry,  P.C. 

8  p.m.— Lecture  to  the  Congress,  in  the  Victoria  Rooms,  "  The  Rela- 
tion of  Heredity  to  Physical  Degeneration/'  by 

Prof.  Lloyd  Morgan,  ll.d.,  f.r.s. 

THUESDAY,  JULY  12th. 
10  a. 11. — Meetings  of  Section  III.  (Physics,  Chemistry,  and  Biology); 
Section  II.  (Engineering  and  Architecture);  Conferences  of 
Medical  Officers  of  Health  and  Women  on  Hygiene,  in  the 
Blind  Asylum,  University  College,  and  Victoria  Rooms.  (See 
paye$  1U3,  1' 4t  ffnd  106. J 

3  p.m.—Garden  Parties  and  Visit  of  Inspection  to  King  Edward 
Dock  (in  course  of  construction)  at  Avonmouth,  and  other 
Public  Works. 

8  p.m. — Conversazione,  and  Reception  in  the  Art  Gallery,  by  the 
Rt.  Hon.  the  Lord  Mayor. 

FEIDAY,  JULY  13th. 

U)  a.m.— Meeting  of  Section  III.  (Physics,  Chemistry,  and  Biology); 
Conference  of  Veterinary  Inspectors,  in  the  Blind  Asylum  and 
University  College.     (Sec   pwjea  lOJ  and  105.) 

l.oO  p.m. — Closing  Meeting  in  the  Victoria  Rooms. 

'6  p.m.  to  G  p.m. — Reception  of  Delegates  and  Members  in  the  Health 
Exhibition,  by  Tin-:  Ciiairmax  and  Council  op  the  Institute. 

8.0  [i.m.— Popular  Lecture,  by  Councillor  AV.  F.  Anderson,  j.p. 

SATUEDAY,  JULY  Uth. 
Excursions. 

Excursions  and  Visits  to  places  of  interest  will  be  made  during 

the  Congress. 

\  FartlcalarH  ivill  he  f/iven  in  future  Prof/rammesJ] 
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The  following  Set  Subjects  have  been  arranged  for 

Discussion  in  :— 

S^ctivn  I, — S.v^fiTAEY  Science  axd  Pretentive  Medicixe. 

'*  An  International  System  of  the  Notification  of  the  inort* 
serious  Infectious  Diseases,"  to  be  introduced  by  E.  W'al- 

FOED,    M.D.,  D.P.H. 

section  II. — Engineehixo  axd  Abchitectube. 

"  The  Construction  of  Isolated  Homes  for  the  aged  poor  versnn 
the  Workhouse,"  to  be  introduced  by  A.  Saxox  Sxeli.. 

F.R.I. B.A. 

Section  III, — Physics,  Chemistrv,  axd  Biouxa'. 

"The  Influence  of  Dust  ou  Health,"  to  be  introduced  bv 
Philip  Boobbyer,  m.d. 

Conference  of  Municipal  Representatives, 

"  The  Rational  Extension  of  Modern  Cities,"  to  be  introduct'd 
by  Arthur  Bichardsox,  m.p. 

Conference  of  Engineers  and  Surveyors, 

"  Eural  Road  Construction  and  Midntenance,"  to  be  introducfd 
by  R.  Phillips,  m.ixst.c.e. 

Conference  of  Medical  Offic-ers  of  Health, 

"Amendment  of  existing  Laws  and  the  need  of  Additional 
Powers  for  greater  efficiency  in  Public  Health  Adminis- 
tration." 

Conference  of  Veterinanj  Inspectors, 

"  Milk  Contamination  in  Collection  and  Transit,"  to  be  intro- 
duced bv  J.  S.  Lloyd,  f.r.c.v.s. 

(Section  I.  will  Join  in  this  Ditcuttion  ) 

Conference  of  Sanitanj  Inspectors, 

*' Advantages  of  Public  Abattoirs,"  to  be  intn)duced  by  (tEu. 

AXDERBON. 

Conference  of  \Vo7nen  on  Hygiene, 

"  Suggestions  for  the  Improvement  of  Infant  Feeding,"  to  be 
introduced  by  Miss  Edith  Etaxs. 

Conference  on  the  Ili/giene  of  School  Life, 

''Instruction  and  Hygient*  in  Training  Colleges,"  to  ]>e  intnr- 
duced  bv  Miss  Alice  Ratenhill. 
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THE  ROYAL  SANITARY  INSTITUTE. 


ARTICLES   RELATING  TO   PUBLIC   HEALTH, 
Appearing  In  tbe  chief  British  and  Foreign  Journals  and  Transactions. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed  in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates, 


Water  Supply,  Sewerage  and  Refuse  Disposal. 

Chick,  Dr.  Harriette.  A  Study  of  the  Process  of  NitriBcation  with 
reference  to  the  Purification  of  Sewage.  Proc.  R,  Socy  Sen  B.,  VoL  77, 
1906,  pp.  241-24(). 

Statement  of  the  objects  of  the  research.  Chemical  Study  of  nitrification  in 
experimental  filters.  Bacteriological  investigations.  Absorption  of  ammonia 
and  ammoniacal  compounds  during  sewage  purification.  General  conclusions. 
Tables  of  the  results  of  experiments. 

WiiiTTAKER,  W.  Memoirs  of  the  Geological  Survey,  1906.  The  Water 
Supply  of  Suffolk  from  Underground  Sources,  with  Records  of  Sinkings 
ana  Borings.     Price  3s.  6d.     Bk.  VI.,  177,  Map  (rainfall). 

Gives  general  results  on  wells  and  borings  in  the  county,  particularising  the 
notable  ones.  Notes  the  geologic  formations,  especially  those  which  are  water- 
bearing. Gives  various  statistics  of  areas.  The  rainfall  is  treated  of  by  Dr. 
H.  li.  Mill.  The  bulk  of  the  memoir  consists  of  details  of  wells  and  borings  for 
water,  but  trial- borings  for  other  purposes  are  also  described,  and  a  great  num- 
ber of  water-analyses  are  given.  Dr.  W.  ¥.  Parsons  and  Dr.  J.  C.  Thresh  have 
assisted  with  information  of  various  kinds. 


MEETINGS    HELD. 


Examinations. 

Sanitary  Science  as  applied  to  Buildings  atid  Public  Works. 

Hong  Kong,  April  18th  &  20th ;  3  Candidates ;  3  Certificates  granted. 
Edinburgh,  May  18th  and  19th ;  4  Candidates ;  2  Certificates  granted. 
York,  June  1st  and  2nd :  1  Candidate  ;  1  Certificate  granted. 
Leeds,  June  15th  and  16th;  1  Candidate;  no  Certificate  granted. 

I 
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Impectors  of  Nuisances, 

Hong  Kong,  April  18th  &  20th ;  4  Candidates ;  1  Certificate  granted. 
Edinburgh,  May  18th  &  19th;  26  Candidates ;  14  Certificates  grantoL 
Dublin,  May  25th  &  26th ;  4  Candidates ;  3  Certificates  granted. 
York,  June  1st  and  2nd ;  19  Candidates ;  10  Certificates  granted. 
Leeds,  June  15th  and  16th ;  21  Candidates;  11  Certificates  granted 

Hijgiine  in  iU  Bearing  on  School  Life. 

Edinburgh,  May  18th  &  19th ;  5  Candidates ;  4  Certificates  granted 
York,  June  1st  and  2nd ;  1  Candidate ;  1  Certificate  granted. 
Leeds,  June  15th  and  16th;  30  Candidates:  15  Certificates  granted. 


Candidates  who  have  received  Certificates. 

Sanitary  Science  as  applied  to  Buildings  aiul  Public   Works. 

GiDLEY,  Hubert  John  William.  Eavex,  Aethuk  Bobebt  Fextox. 

Goldsmith,  Henry  Edward.  Robinson,  Harold  Victor. 

O'Brien,  Patrick  Joseph.  Tweedie,  Feed  C. 


Inspectors  of  Nuisances. 


Ayton,  Ernest  Walter, 

Bailey,  Joseph. 

Balchin,  Walter  Edmund. 

Bedford,  James  Frederick. 

BiLTON,  Frederick. 

Clayton,  Charles  Percival  Glan- 

TILLE. 

Clement,  Aleyander,  Abercromby. 
Davies,  Thomas  Edwin. 
Easdalb,  Thomas  Geoboe. 
Fairbairn,  Laura  Marion. 
Firth,  Herbert  Goodwin. 
FuRSE,  Bartholomew. 
Gaitskell,  John. 
Garnett^  Ernest. 
Hamar,  George  Wolley. 
Hayton,  Louisa. 
Hooper,  Charles  Eodney. 
Jowett,  Lilian. 
KiLBCRN,  Richard  Hugh. 


Kingston,  Walter  Geowse  Fked- 

ERICK. 

LiNSLEY,  William. 
Longstaff,  Alfred. 
Mackay,  Elizabeth  Lyox. 
Macmillan,  Jessie  Cameron. 
Miller,  John. 
Monteith,  John. 
Mora  LEE,  Lonsdale. 
Mulgrew,  Kathleen. 
Mulgrew,  Margaret. 
O'Halloran,  Daniel  Joseph. 
QuiGLEY,  John,  Junr. 
Richardson,  Ernest. 
Robertson,  Thomas,  Junr. 
Taylor,  Leonard. 
Ryrie,  George  Alexander  Boss. 
SwANsoN,  Archibald  Hope. 
Thomson,  Margaret  Jane. 
Topham,  Harriet  Emma. 


Whitehead,  Frank. 


Ill 
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Hygiene  in  its  Bearing  on  School  Life, 


Bbacewbll,  Rowsxa  Maudb. 

OUAPPELL,   MaBTHA   AnN. 

Clegg,  Thomas. 
Cliffb,  Louisa. 
CoEY,  Lilian  F.  P. 
Fbt,  Mabel  Lilian. 
Gbbbnwood,  Annie. 
Holmes,  Alice. 
KiDD,  William. 
Lonobottom,  Abbaham. 


McEiNNA,  Alexandeb. 
Pawson,  Habbt. 
Bklf,  Flobence  Emily. 
EiCHABDsoN,  Elizabeth  Maby. 
Bobebts,  Ethel  Adaib. 
Bowbotham,  Felicia. 
Smail,  Adam. 
Smithson,  Sabah  Kbbshaw. 

VULLIAMY,  EdWABD  O.,  B.A.OANTAB. 

WooDBUFF,  William  James. 


FORTHCOMING   MEETINGS. 


Bristol.     Congress,  July  9th-14th,  1906. 

A  Preliminary  Programme  of  the  Congress  was  given  at  pages  90-108 
of  the  last  issue  of  the  Journal,  XXVII.,  No.  5. 


Calendar,  July,  1906. 

As  far  as  at  ftrssent  arrangsd* 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

Exhibition  Committee        .         .)  Monday  in  tbe  week  preceding  the  Council,  at 
Congress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .         .  |  Tuesday  in  the  week  preceding  the  Council,  at 
Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Special  Purposes  Committee       .  |  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    .         .         .)  at  4  p.m.  and  5  p.m. 

Ptoliamentary  Committee  . 
New  Premises  Committee  . 
Disinfectant  Standardisation 
Committee 


As  occasion  requires. 


The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

OcuncH  and  Committee  Meetings  are  suspended  during  August  and  September,  and 

the  Museum  and  Library  are  dosed  on  Public  Holidays, 

JULY. 
9-14       Congress,  Bristol. 
9-21        Exhibition 

20  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  in 

21  S.  J     Hygiene  in  its  bearing  on  School  Life,  and  for  Inspectors  of  Nuisances,  Cudiff. 

27  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 

28  8.  J     for  Inspectors  of  Nuisances,  Norwicti. 
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FELLOWS,  MEMBERS,  AND  ASSOCIATES 

ELECTED. 


1361 


FELLOWS. 

"'^MOOe.  June.    Brunton,  Sir  Lauder,   ll.d.,  m.d.,  d.sc.,  f.e.c.p., 

F.B.8.,  10,  Stratford  Place,  W, 
*"*^1906.  June.    McVail,  John  C.,  m.d.,  m.b.,  cm.,  d.p.h.,  F.B.8.E., 

(M,0,H,),  24,  George  Square,  Ghsgow, 
"^^  1906.  June.    Macfatdex,  Allen,  m.d.,  b.sc.,  f.i.c,  14,  Ddleham 

Gardens,  Hampsteud,  N.  W, 
^"'  1906.  June.    Eofb,  Henry,  m.i>'ST.c.e.,  f.g.s.,  8,  Victoria  Street, 

S.W. 
"^'  1906.  June.    Starkey,  T.  A.,  d.p.h.,  m.b.,  m.b.c.s.,  l.r.cj?..  Prof. 

of  Hygiene,  McGill  University,  Montreal, 
1906.  June.    Stilgob,  Henry  Edward,  m.ixst.c.b.,  City  Engineer, 

Birmingham. 
""1906.  June.    Strachan,  George  Richardson,  M.iifST.c.E.,  9,  Vic- 
toria Street,  Westminster,  S.  W. 
"'"1906.  June.    Tanner,  Sir  Henry,  i.8.o.,  f.b.i.b.a.,  f.8.i.,  H,M, 

Office  of  Works,  S.  W. 


MEMBERS. 

*  Marked  thus  lutTO  pMsed  the  Examination  of  the  Inttltnte  in  Sanitary  Science  as  ^pUed 

to  Buildings  and  Public  Worlcs. 

li  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of 

Meat  and  Other  Foods. 

aoMj^gQg    June.    Acton,  Edward   Vincent,  assoo.m.inst.c.b.,   Engi- 
neer's Office,  Town  Ilall,  Port  of  Spain,  Trinidad, 
B.W.L 
'*^M906.  June.    Eayrs,  Thomas  William,  Thomlea,  Beeches  Bead, 

Weet  Bromtvich. 
^^"1906.  June.    Parry,  Edward,  Surveyor,  Long  Crendon,    Thame, 

Oxon. 
2o»*l906.  June.    Peters,  Owen  Herbert,  m.b.,  ch.b.,  d.p.h..  Bag- 

ihoipe  Hospital,  Nottingham, 
1906.  June.    Small,  Leonard  John,  C<mnc%l  Offices,  Braadttairs. 
1906.  June.    Tulley,  George  William,  HM.   Office  of  Works, 

3,  Parliament  Sq,,  Edinburgh* 
*®""*  1906.  June,    tan  Puttbn,  Ernest,  m  jnst.c.b.,  Borough  Engineer 

and  Surveyor,     Toum  Hall,  Catford^  S.E, 
1906.  June.  *Barlass,  Thomas,  45,  OoUege  St^  Belvedere  Bd.,  S.K 
1906.  June.  ^Fitzwilliams,  Capt.  Edward  Crawford  Lloyd,  A.a.c., 

Cilgwyn,  Newcastle  Emlyn  RJS.O,,    Carmarthen- 
shire, 
*'"  1906.  June.  ♦Golds,  Alfred,  R.E,  Office,  Bordon  Camp,  Hampshire, 
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^^°^  1906.  June.  *Polkinghobnb,   George  Henry,  Eoyal  Engineers, 

Albany  Barracks,  ParJchurst,  Isle  of  Wight, 
"**'  1906.  June.  ♦Wainwbtght,  Walter  Hepburn,  13,  Oakley  Street, 

Chelsea,  S.  W. 
'^^"*  1906.  June.  *Ward,  Thomas,  assoo.m.inst.c.e.,  c/o  Mrs,  Durrans, 

1,  Cornwall  Terrace,  Clarence  Gate,  RegenVs  Park, 

W, 
^'•^M906.  June.  *West,  Richard  Alexander,  7,  ThurUy  Road,  West 

Norwood,  S,E, 
1894.  Jan.  t+WiLLis,  Edward,  Tregarth,  Prout  Grove,  Neasden, 

N,W. 


ASSOCIATES. 

t  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

M  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Meat 

and  Other  Foods. 

S  Marked  thus  have  passed  the  Examination  of  tbe  Institute  In  Hygiene  in  its  bearing 
on  School  Life  (  Practical  Hygiene  for  School  Teachers). 

"^'^1906.  June.    Jones,  John,  Town  Hall,  Spa  lioad,  Bermandsey, 

S.i/. 
'^■^'^  1906.  June.  JAshwood,    Herbert,     Woodland    Grange,    Hopwas, 

Tamworth,  Staffs, 
1906.  June.  tBiiowN,  Albert  Bentley,  34,  Pennington  lioad,  Gt. 

Lever,  Bolton,  Lanes. 
1906.  June. /If  Clayton,  W.E.,iio//aZ  Victoria  rard,Deptford,S,E, 
1906.  June.  jCaesar,  Francis  George,  The  Schools,  Hale,  Farnham. 
1906.  June.  JCamble,  Frederick,  4,  Cattle  Street,  Exeter, 
1906.  June.  ^Cooper,  Frederick  Wade,  '*Palmeira,'^  Hermon  Hill, 

S,   Woodford. 
1906.  June.  tConiN,   Herbert  Richard,  Trewariha  Terrace,  Pen- 
zance, 
'""  1906.  June.  JCross,  C.  G.  M.,  Surveyors  Assistant,  Frome, 
''"M906.  June.  JDaties,  Miss  Mary,  17,  Pine  Street,  Farringdon  lid,, 

E,C, 
^^"1906.  June.  JFaulkneb,  Henr}-  Eobert,  8,  Thanet  House,  Uppti* 

Park  Street,  N, 
'■"*'' 1906.  June.  SFouLSHAM,   Miss    Jessie    Gladys,    135,    Willesden 

Lane,  Brondeshury,  N,  W, 
1906.  June.  ^Gardner,  Thomas,  17a,  Oakmead  Rd,,  Balham,  S.  W, 
'^''M906.  June.  tH ALL,  William  Ewart,  2,  Clifford  Street,  Wolver- 
hampton, 
1906.  June.  iHoLMAN,  Frank  Sinclair,  4,  lUchmond  Hoad,  Ilford, 
1 906.  June.  ^Hooper,  C.  Eodney,  79,  Ashley  Terrace,  Edinburgh, 
1906.  June.  JHughes,  James  Thomas,  1,  Dyke  Street,  Merthyr 

Tydfil, 
'^"1906.  June.  J  Jacobs,  Miss  Julie  Amelie,  TJie  Old  Vicarage,  Ash, 

near  Dover, 
=*''M906.  June,  t Jeffery,  Edgar  Thomas,  11  Oa,   West  Street,  Maid- 
stone, 
^^^  1906.  June.  JKnowles,  George,  Junr.,  28,  Kingsley  Road,  Maid- 
stone, 
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'**•  1906.  JunciirtLLoYD,  Charles  Burton  Wilkinson,  31 6,  FuJham 

Palace  Boad,  S.  W. 
**^°  1906.  June.  J  Lowe,  Miss  Mary,  28,  Yorlc  Road,  BatUrsea. 
'*^*1906.  June.  JMackat,  Miss   Elizabeth   Lyon,   125,   George  St, 

Edinburgh, 
'•"*  1906.  June.  JMcNaie,  William,  28,  'Alt7u>rp  Bead,  Wandstvorth 

Common,  S,  W. 
'•^^  1906.  June.  JMabtix,  William,  104,  Waterloo  Bead,  BursUm. 
^•"^lOOe.  June.  +  Monk,  John  Henry,  32,  Station  Boad,  PoulUm-U- 

Fiflde,  Lanes, 
^""^  1906.  June.  JMontbith,  John,  Ellon  Cottage,  Dalkeith,  Edinburgh, 
^«*^«  1906.  June.  JPbrhin,  John  Manoah,  40,  Camden  Terrace^  Green 

Lanes,  EsseA\ 
^'''"  1906.  June.  tPiTSTOW,  George,  38,  James  Street,  Cambridge, 
'''^'*  1906.  June.  JRebs,  Alfred  Edward,  Housing  Dept.,  23,  Cockspur 

Street,  S.  W. 
'"'''  1906.  June.  JSaint,  Eussell  George,  24.  iVew  Boad,  Ilford. 
^**°1906.  June.  JSmall,  Victor  Andrew,  19,   Camden  Passage,  Is- 
lington, X. 
^^"^  1906.  June.  +Smith,  James,  1 1 ,  South  Primrose  Street,  TyldesUy, 

Manchester, 
''*'*'  1906.  June.  JTaylor,  Harry  T.,  20,  Trimworth  Boad,  Folkestone. 
^^"^  1006.  June.  JTbasdalb,     Miss     Bessie,    "  Tomwunt,"     Walpole 

Boad,  Brighton, 
^^"^  1906.  June.  ^Thomas,  Arthur,  9,  Woodjield  Boad,  Ealing,  W. 
'"''  1906.  June.  tTnoMSox,  Miss  Margaret  Jane,  MtUfitld,   Strath- 

miglo,  Fifeshire, 
=*'*'"' 1906.  June.  sTuKNBR,  Miss  Maria  Elizabeth,    6,   Clifton  Boad, 

Crouch  End,  N. 
'*'*"  1906.  June.  JWallis,  George  W.,  91,  London  Boad,  BrlghUm, 
'*'"'  1906.  June.  JWest,  John  Thomas,  43,  Grosvenor  St,,  Stepney,  E. 
^"""^  1906.  June.  tWBSTBaooK,  Ernest  Eeece,  New  Street,  Oakengates, 

Salop, 
^"'^  1906.  June.  JWilsox,  Miss  Annie  Bobertson,  125,  Newmarket 

Boad,  Cambridge. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

%*  Far  PubTications  of  Societies  and  Institutions^  ete.f  see  under  ^*  Academies.'^ 


ACADEMIES  (Bbitish). 

London.     British  Association  of  Waterworks  Engineers.    Transactions,  Yol.  X., 
1905.     With  subject  Index,  Vols.  I.  to  X.     183  pp.,  8vo.     London,  1906. 

The  Association. 

Cremation  Society  of  England.    Transactions,  No.  XIX.,  1905.    31  pp., 

8vo.     London,  1906.  The  Society. 

Institution  of  Mechanical  Engineers.    Proceedings,  October — December, 


1905 ;  List  of  Members,  1906.     295  pp.,  8?o.     (Plates.)     London,  1906. 

The  Institution. 
Lister  Institute  of  Preventive  Medicine.     Collected  Papers,  No.  2.     Lon- 


don, 1905.  TTie  InstituU. 

Society  of  Engineers.     Transactions  for  1905,  and  General  Index,  1857 


to  1905.     277  pp.,  8vo.     London,  1906.  The  Society. 


Berrjy  TF.,  F.R.CS.L,  D.P.II.  Lectures  to  Teachers  on  the  Prevention  of  In- 
fections Diseases.     64^p.,  Hvo.     Bristol,  1906.  The  Author. 

Board  of  Education.  Educational  Pamphlets :  No.  4,  School  Doctors  in  Ger- 
many.    54  pp.,  8vo.     London,  1906.  The  Board. 

Bournemouth.  Eegulations  with  regard  to  the  Sanitary  Arrangements  of  Houses, 
showing — (1)  What  works  are  required  to  ensure  compliance  with  the  By- 
laws, and  (2)  what  additional  works  are  necessary  to  obtain  a  Certificate  from 
the  Sanitary  Department.     17  pp.,  8vo.     Bournemouth,  1 906. 

Philip  W.  O.  Nunn,  LJi.C.P.,  M.R.C.S. 

Brisbane.  Queensland  Acclimatisation  Society.  The  Forty- second  Annual  Report, 
for  1905.     36  up.,  8vo.     Brisbane,  1906.  The  Society. 

Oarson,  2\  G.  Mans  Eesponsibility ;  or.  How  and  Why  the  Almighty  intro- 
duced Evil  upon  the  Earth.     524  pp.,  8vo.     London,  1905.  The  Author. 
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GENERAL    NOTE. 

The  Second  International  Congress  on  the  Promotion  of  Hygiene  and  Salu- 
brity of  Dwellings,  announced  in  the  Supplement  to  the  Journal,  Vol.  XXYII., 
No.  3,  p.  36,  to  be  held  at  Geneva,  has  been  fixed  for  September  4th- 10th. 


PARKES  MUSEUM   NEW    PREMISES  FUND. 

£      8.    d. 
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Contributions  since  Inst  report. 
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June  30th,  1906. 
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NOTES    ON    THE    CITY    OF    BEISTOL. 
Wherfi  the  Congr«»  it  to  be   held   thit  year.     By  A.  LAr4GLANDS. 

BRISTOL,  where  the  Congress  meets  this  month,  has  risen  and  thrirai 
entirely  by  trntle,  that  is  to  say,  it  has  owed  nothing  to  noblemtn 
or  prelate.  j 


The  first  Bristol  traffic  of  whicli  we  hear  was  that  in  slaves,  who  were 
shipped  to  Ireland  in  circumstances  of  great  cruelty.  This  was  put  down 
by  the  preaching  of  St,  Wulfstan,  the  Bishop  of  Worcester,  abont  1090. 
William  of  Malmesbiiry,  writing  about  1140,  spealcs  of  Bristol  as  the 
resort  of  ships  coming  from  Ireland,  Norway,  ana  other  countries  beyond 
sea.  The  marriage  of  Henry  II.  with  a  princess  of  France  was  followed 
by  a  lurge  importation  of  wines,  and  Bristol  became  a  great  centre  of  this 
trade.  The  charter  of  Prince  John,  granted  about  llt)8,  regulated  the 
dealings  of  strangers  in  leather,  wool,  corn,  wine  and  cloth,  probably  for 
the  protection  of  the  chief  trades  of  the  town.  About  the  same  time 
Bristol  is  described  as  a  place  where  everybody  is,  or  has  been,  a  seep 
maker.  Soap  making  still  flourishes,  com  merclianta  abound,  and  Bristol 
h  still  one  of  the  gi'eat  seats  of  the  leather  trade.  It  is  also  a  chief  centre 
for   the   distribution  of  provisions. 

Trades  which  hsive  thriven  for  centuries  confer  a  nobility  on  trading 
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men.  The  lives  of  William  Canynge,  Edward  Colston,  and  Samuel 
Budgett  have  shed  lustre  alike  upon  their  native  city,  and  upon  the 
commercial  pursuits  they  were  engaged  in. 

Her  merchant  jirinces  in  the  past  made  Bristol  famous,  and  it  is  probable 


J   FROM  CLIFTON   aRIDQE. 


that  to-day,  Wills's  tobacco  and  Fry's  chocolate  are  known  wherever  the 
English  language  is  spoken,  and  they  are  the  products  of  Bristol 
enterprises. 

But  Bristol's  crowning  glory  is  yet  to  be.  As  a  shipping  port  it  has 
held  n  leading  position,  and  it  begins  the  twentieth  century  by  con- 
structing clocks  at  the  head  of  tJie  Bristol  Channel,  of  such  magnitude  and 
cost  as  to  surpass  ail  municipal  achievements  in  this  direction. 

The  shipping  trade  of  the  pott  with  distant  parts  of  the  world  dates 
back  many  centuries.  Vessels  were  formerly  discharged  and  loaded  at 
landing  stages  along  the  banks  of  the  tidal  river  Avon,  which  then  flowed 
through  the  heart  of  the  city.  In  1809  a  new  course  for  the  river  was 
formed,  and  the  old  waterway  for  a  length  of  two  and  a-hatf  miles  was 
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converted  into  a  floating  harbour.  This  is  now  equipped  with  modem 
wharves,  granaries,  transit  sheds,  cranes  and  railways.  Many  large 
manufactories  and  other  industrial  concerns  are  located  in  the  immediate 
neighbourhood  of  the  quays. 

In  the  course  of  the  last  forty  years  the  river  navigation  has  been 
greatly  improved.  The  channel  has  been  deepened,  the  banks  and  points 
nave  been  marked  by  a  series  of  posts  and  lights,  and  a  new  entrance-lock 
has  been  constructed,  the  result  being  that  it  is  now  possible  for  vessels 
320  feet  in  length  to  enter  the  city  docks  with  little  or  no  delay.  The 
Avonmouth  and  PortJshead  docks  are  at  the  mouth  of  the  river,  and  afford 
accommodation  for  ocean-gouig  vessels  of  large  dimensions. 

Some  historians  And  Bristol's  commencement  in  the  days  of  .ICthelred 
the  Unready.  But  the  fact  that  In  the  year  980  money  was  roiiied  in  it, 
would  point  to  its  being  at  that  time  a  place  of  some  importance.  THkt 
town  originally  stood  upon  a  little  peak  of  land  on  an  islet  formed  by  the 
two  rivers,  the  Avon  and  the  Frome,  Above  rose  up  hill-  and  wooded 
heights  forming  a  kind  of  protecting  circle  round  the  little  cluster  of 
houses,  gates,  walls,  and  churches.  But  before  the  houses  c-iime,  there 
seems  to  have  been  a  bridge. 

At  the  present  day  tliere  are  four  streets  not  more  than  a  stone's 
throw  from  Bristol  Bridge.  They  are  called  High  Street,  Broiul  Stnst, 
Wine  Street,  and  Corn  Street.  They  cross  at  right  angles ;  at  the  place 
where  they  meet  the  old  High  Cross  once  stood.  Round  it,  for  ten 
centuries  at  least,  has  ebbe<l  and  flowed  the  tide  of  busy  human  life. 

At  the  ends  of  these  four  streets  were  the  four  gates.  Even  now  the 
circle  of  the  boundaries  can  be  paced  through  narrow  cur^'ed  lanes  that 
follow  the  course  of  the  old  walls.  St  John's  Gate  at  the  foot  of  Broad 
Street  still  remains. 

Of  Bristol  Castle,  which  was  exceeded  in  massive  strength  only  by  the 
Tower  of  London,  there  are  now  few  visible  remains  :  but  Castle  Street, 
Castle  Green,  Castle  Ditch,  and  Tower  Street  mark  the  site.  In  Castle 
Green  is  still  standing  one  of  the  arched  entrances  to  the  royal  apart- 
ments. In  the  12th  century,  <luring  the  reign  of  Stephen,  the  Castle 
played  a  great  part  as  a  stronghold  ;  and  it  survived  until  the  successful 
storming  of  Bristol  by  the  army  under  Fairfax  and  Cromwell. 

The  Cathedral  was  formerly  the  Abbey  Church  of  the  Monaster^'  of 
St.  Augustine,  founded  in  1142.  Portions  of  the  original  buildings 
remain.  The  Norman  work  in  the  chapter  house  is  exceedingly  fine. 
The  abbey  gateway  tw  arch,  leading  from  Uppt-r  to  Lower  College  Green, 
is  a  beautiful  specimen.  The  Norman  nave  of  the  abbey  church  was 
demolished  in  the  15th  century  with  u  view  to  re-erection.  But  mean- 
while came  on  the  Reformation.  In  154S,  on  the  dissolution  of  the 
monasteries  and  the  subsequent  formntion  of  the  See  of  Bristol,  the 
church  was  converted  into  a  cathedral,  and  the  dilapidations  were  partlv 
repaired.  After  an  hiterval  of  over  three  hundred  years,  liberal-spiriteil 
churchmen  resolved  on  carrying  out  the  designs  of  Abbot  Knowle.  The 
nave  with  the  two  western  towers  have  been  completed  from  plans  by  the 
late  G.  E.  Street. 
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The  chief  points  of  interest  in  the  Cathedral  are  the  Chapter  House, 
/ith  its  vestibule,  the  vaulted  ceiling,  the  window  over  the  altar,  one  of 
he  largest  and  finest  decorated  windows  in  the  kingdom,  the  Elder  Lady 
/hapel  with  its  bold  sculpture  and  its  Early  English  capitals,  the  curious 
'ooa  carvings  under  the  miserere  seats,  and  the  ancient  Berkeley  monu- 
lents. 
The  Bishop's  Palace  is  on  Redland  Green.  Its  chapel  is  unique  among 
rivate  chapels,  and  is  singularly  effective.  There  are  portraits  of  former 
ishops  in  the  palace,  including  one  of  Bishop  Trelawney,  who  was  one  of 
he  seven  bishops  sent  to  the  Tower  by  James  II. 

Queen  Elizabeth  termed  St.  Mary  Redcliff  Church  "the  fairest,  the 
podliest  and  most  famous  parish  church  in  England,"  and  a  modem 
nthority  says,  "  As  compared  with  the  cathedral  and  conventual  churches 
f  England,  it  surpasses  most  in  symmetry  of  design,  in  harmony  and 
nity  of  character."  Popular  tradition  ascribes  this  magnificent  erection 
0  Simon  de  Burton  about  1300.  Hogarth  painted  three  altar-pieces  for 
hia  church.  In  the  nave  is  a  monument  to  Admiral  Sir  William  Penn, 
ather  of  the  founder  of  Pennsylvania.  Above  the  north  porch  is  the 
amous  mnniment  room  where  Chatterton  found,  so  he  said,  the  poems  of 
lowley. 

A  quaint  relic  of  the  former  glories  of  Bristol  domestic  architecture  is 
o  be  seen  in  what  is  now  called  St.  Peter's  Hospital.  Built  in  the 
ourteenth  century  by  John  Norton,  the  most  skilful  alchemist  of  his  age, 
nd  afterwards  the  abode  of  several  notable  people,  it  is  now  used  as  the 
leeting  place  for  the  Bristol  Board  of  Guaroians,  the  oldest  board  of 
juardiana  in  England. 
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The  Cabot  Tower,  ten  minutes' 
walk  from  the  centre  of  the  city, 
is  a  memorial  to  the  discoverara  of 
Newfoundland.  It  is  in  an  appro- 
priate position,  can  be  seen  from  all 
directions,  and  overlooks  the  upper 
reaches  of  the  port,  from  which  John 
Cabot  and  his  aon  Sebastian,  citi- 
jKua  of  Biistol,  sailed  on  their  voyage 
of  discovery  in  May,  1497. 


THE     CABOT     TOWER. 

In  the  long  struggle  for  civil  and  religions  liberty  Bristol   has  pll 
a  prominent  part.     In  the  Baptist  College  at  Stokes  Croft  is  a  ma 
copy  of  Tyndale's  first  New  Testament,  152ti,     In  Broadmead  Chatwil 
Baptists  have  worshipped  since  1671,  not  always  in  peace.     And  not  ha  i 
off  is  the  first  Methodist  chapel  that  was   Iniilt  in  England,  where  •fohn 
Wesley  preached.     In  the  eWI  days  of  Mary  there  were  Free   Church  i 
martyrs   who   breathed   their   partinj;   prayer   upon   the   grontid    wheKtfl 
Highbury  Chapel  now  stands. 

At  Miiller's  Orphanages  a  great  work  of  Iovp  has  Ijfpn  carried  on  for 
over  sixty  years.  In  that  time  over  a  million  and  a  half  i-ferling  has  (wea 
received.  Yet  there  has  been  no  organised  staff  uf  collectors;  nu 
published  list  of  annual  subscribers'  nami>s ;  not  a  single  |>ersnnal 
application ;  but  debt  was  never  incurred.  There  is  no  invested  fund 
for  future  need. 

The  history  of  Bristol  is  not  lacking  in  the  names  of  some  who  are 
known  in  literature  and  the  arts.  Robert  Southey,  poet-laureate  from 
1813  to  1843,  was  the  son  of  a  Bristol  linen-draper.  And  it  is  to  the 
enterprise  of  a  Bristol  publisher,  Joseph  Cottle,  whose  premises  were  at 
the  comer  of  High  Street  and  Corn  Street,  that  the  British  public  are 
indebted  for  the  earliest  issue  of  the  works  of  Samuel  Taylor  Coleridge 
and  William  Wordsworth.  How  can  one  linger  over  the  story  of  that 
other  genius,  Thomas  Chattertont  The  comedy  of  his  litenuy  im- 
postures, the  pitiful  vaulting  of  his  ambition,  the  tragedy  of  his  antimely 
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end,  are  too  widely  kuown  to  need  comment.  Hannah  More  was  bom  in 
Stapleton  Road,  and  kept  a  boarding-school  at  a  boose  in  Park  Street 
which  still  bears  her  name.  Miss  Mills,  Lord  Macaalay's  mother,  suc- 
ceeded her  in  the  management  of  the  school.  It  was  on  the  quays  of 
Bristol  that  Defoe  met  Alexander  Selkirk,  jast  returned  from  Juan  Fer- 
nandez, and  got  the  ideas  reproduced  in  "Robinson  Crusoe."  Among 
Bristol's  sons  are  also  Sir  Tnomes  Lawrence,  a  President  of  the  Royal 
Academy,  who  was  bom  in  Redcross  Street ;  Henrv  Hallam,  the  son  of  a 
Dean  of  Bristol,  received  bis  education  at  the  Grammar  SchooL  Sir 
Himipbrey  Davy  began  his  work  at  Hotwells,  and  Edmund  Burke,  "the 
greatest  philosopher  in  practice  the  world  ever  saw,"  was  for  six  years 
member  of  Farbament  for  Brititol. 

Mrs.  Emma  Marshall  has  written  nianr  books  setting  forth  in  romantic 
form  the  historical  aspects  of  life  in  Bristol. 


F(  Ihe  Hglit 


The  new  picture-gallery,  the  gift  of  the  head  of  the  Wills  family,  the 
new  Central  Library,  and  the  University  College  are  evidence  of  recent 
advance  in  art,  literature,  and  science. 

It  may  lie  difficult  for  a  stranger  to  form  a  clear  conception  of  the 
site  of  the  little  settlement  of  Anglo-Saxons  on  the  peak  of  land  between 
the  two  rivers,  which  ultimately  developed  into  the  second  seaport  of  the 
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kiagdom,  and  has  now  expanded  into  the  spacious  and  wealthy  city  of  the 
present  day. 

Old  Bristol  outrivalled  many  other  ancient  towns  in  the  narrowness  of 
its  thoroughfares.  Down  to  a  century  ago  even  the  leading  streets,  near 
the  eouncil  house,  were  in  some  places  only  fifteen  feet  in  width.  In  not 
a  few  the  dwellers  in  opposite  houses  could  touch  hands  at  the  upper 
windows.  The  extensive  street  improvements  effected  within  living 
memory  have  led  to  the  destruction  of  a  large  number  of  picturesque 
ancient  dwellings — to  the  grief  of  many  lovers  of  the  past,  but  to  the 
relief  of  the  population  at  large. 

The  general  movement  has  been,  like  the  course  of  civilization  in 
Europe,  towards  the  West.  When  Henry  Vll.  paid  a  visit  to  Bristol  he 
was  not  satisfied  with  demanding  a  "  benevolence  "  of  £500.  He  levied  i 
tine  of  20s.  each  un  all  the  townsmen  worth  £iO,  because  in  his  majesty's 
opinion  their  wives  went  about  "  too  sumptuously  apparelled ! "  King 
Edwaril  VII.  would  visit  Clifton,  if  he  were  in  search  of  similar  exactions. 


The  open  breezy  Clifton  Downs  are  beautiful  in  every  season  with 
hawthorn  trees  and  gorse,  arching  avenues  of  chestnuts,  with  glimpaei 
between  of  graceful  birches  or  spreading  scented  limes,  with  cliffs  and 
rocks  and  winding  river.  From  the  heights  one  sees  the  wide-spreading; 
glittering  channel,  breathes  new  life  and  feels  the  health-giving  atmosphere 
of  the  place.  The  British-Roman  camp  on  Observatory  Hill  is  still  full  of 
interest.  From  its  embankments  one  looks  down  upon  the  old  Roman 
ford  to  the  other  camps,  which  can  still  be  traced  in  Leigh  Woods  acrosi 
the  river :  a  turn  to  the  left  and  the  moden)  passage  by  the  famoiu 
Suspension  Bridge  is  seen.  Beyond  lie  the  open  country,  wide  sweeping 
vales  and  rich  woodland — a  view  the  beauty  of  which  can  hardly  he 
surpassed  in  the  suburbs  of  any  great  city  of  tiie  world. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEW. 


TESTS    OF    CERTAIN    OPEX    DOMESTIC   (IKATES   MADE    BY   THE 
COAL  SMOKE   ABATEMENT   SOCIETF,   DECEMBER,    19U5. 

The  two  series  of  tests  which  had  in  former  years  been  carried  out  by  the 
Coal  Smoke  Abatement  Society,  tlie  details  of  which  were  published  in  the  LaiwH 
of  May  10th,  lii02  (p.  l:U2;,  and  Feb.  20th,  1904  (p.  529),  respectively,  created 
much  interest  both  in  the  trades  concerned  and  amongst  tlie  public,  and  the 
Society,  in  the  Autumn  of  1905,  arranged  to  carr)^  out  further  tests  on  a  more 
extensive  scale.  Sir  Henry  Tanner,  chief  architect  to  il.M.  Government, 
having  given  facilities  for  the  tests  in  the  large  block  of  buildings  situated 
at  tbe  corner  of  Great  George  Street  and  Parliament  Street,  Westminster,  in 
course  of  construction  under  his  superintendence,  a  Sub-Committee  of  the  So- 
Jtk^Ji  consisting  of  Dr.  H.  A.  Des  Vcuux  and  ^Er.  \V\  IE.  Atkin  Berry,  F.R.I. B.A., 
latter  nominated  as  a  memlx^r  of  the  Society  by  the  Royal  Institute  of 
ih  Architects,  was  appointed  to  act  in  conjunction  with  Sir  Henry  Tanner 
conducting  the  tests. 
The  tests  were  conducted  during  the  four  days,  Dec.  4th,  6th,  6th,  and  7th, 

ij^  Mr.  H.  C.  Burnand  was  chosen  to  superintend  the  staff,  and  his  duties  were 

of  general  supervisor,  viz.,  to  see  that  the  fires  were  properly  lighted  and 

(cd,  the  temperatures  correctly  recorded,  and  the  smoke  charts  properly  filled 

Under  him  were  eight  assistants.     Three  attended  to  the  weighing  of  the 

and  wood,  stoking  the  fires,  and  also  recording  the  temperatures ;  and  five 

appointed  to  register  the  smoke.     Of  these,  four  were  stationed  ou  the  roof 

ieparate  shelters,  each  shelter  being  in  clear  view  of  the  six  chimneys  which 

allotted  to  each  observer.     The  fiflh  assistant  acted  as  relief. 
The  grates  were  indicated  only  by  distinctive  numbers,  and  the  chimneys  by 
■distinctive  letters  of  the  alphabet  painted  on  each  flue  pot.     The  names  ot'  the 

rtes  were  unknown  to  the  testers.  The  allotment  of  chimneys  for  observation 
each  of  the  smoke  recorders  was  changed  on  each  of  the  four  days — the 
obserrers  thus  having  a  different  set  of  chimneys  every  day.  The  fires  were  pre- 
pared first  with  a  layer  of  chips,  then  of  wood,  and  then  of  coal.  The  coal  was 
weighed  out  and  brought  in  carefully  constructed  trays,  with  two  divisions,  each 
division  holding  five  pounds  of  coal.  The  fires  were  prepared  each  morning 
before  8  o'clock,  at  which  hour  they  were  lighted  and  \\ere  regulated  throughout 
the  day  with  the  object  of  attaining  and  maintaining  a  temperature  of  60^  F.  in 
the  room  or  as  near  that  as  possible.  The  temperatures  were  recorded  every 
half  hour,  one  thermometer  (No.  1)  being  placed  in  the  corridor  outside  the 
rooms,  and  two  in  each  of  the  rooms.  Of  the  latter,  one  (No.  2)  was  fixed  at  a 
distance  of  five  feet  in  front  of  the  fire  and  three  feet  above  the  floor,  and  the 
other  (No.  13)  on  the  wall  approximately  lo  feet  from  the  fire.  The  smoke 
emittcid  was  registered  according  to  the  scale  deviaed  by  tbe  kite  Bryan  Donkin 
(site  Lancet,  Feb.  20th,  1904),  and  was  carefully  recorded  on  charts  at  regular 
intervals  of  five  minutes  throughout  the  hours  of  testing,  a  separate  chart  being 
used  for  each  flue.     At  4  p.m. — i.^.,  after  eight  hours — the  tire**  were  drawn, 
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and  when  cold  the  cinders  were  separated  fi^om  the  ashes  and  weighed,  and  the 
weight  of  cinders  of  each  grate  ^^  as  recorded  and  was  suhtracted  from  the  weight 
of  coal  placed  on  the  fire.  The  wood  supplied  to  each  fire  was  also  weighed,  and 
half  its  weight  was  added  to  the  amount  of  coal,  making  a  grand  total  of  tiie 
fuel  actually  burned. 

Twenty-four  grates  were  tested  in  the  first  instance,  and  upon  the  result 
obtained  the  examiners  selected  the  following  grates  for  further  test,  \tz.,  those 
of  Messrs.  Candy,  Messrs.  J.  &  K.  Corker,  and  the  London  Warming  and  Venti- 
lating Co.  (a).  The  amount  of  coal  consumed  by  these  grates  was  found  to  be 
moderate  in  comparative  proportion  with  temperature  obtained ;  the  fires  were 
bright  and  clear,  and  the  smoke  emitted  bore  favourable  comparison  \iiith  the 
results  recorded  for  the  other  grates. 

Arrangements  were  now  made  for  t(»sting  the  rt»maining  twelve  of  the  total 
number  of  grates  selected  from  those  submitted.  They  were  fixed  in  twelve  of 
the  rooms  used  for  the  first  set,  and  the  tests  were  conducted  in  a  precisely 
similar  manner. 

The  tests  were  carried  out  on  Jan.  2nd,  ^rd,  4th,  and  5th,  1906. 

Upon  the  results  obtained  the  examiners  selected  three  grates  to  be  tested 
again ;  inasmuch,  however,  as  the  grate  submitted  by  the  London  Warming  and 
Ventilating  Company  and  that  sent  by  Messrs.  Smith  &  Wellstood  were  found 
to  be  identical,  the  latter  was  not  subjected  to  this  test. 

The  tests  were  carried  out  on  Jan.  30th  and  31st,  and  Feb.  1st  and  5th. 
The  results  are  set  out  in  the  following  Table. 

l^ahle  sJiowing  Iteaidts  obtained  in  lie-testirKj  Five  Selected  Grates. 


Names  of  Firms 
(given  in  alphabetical  order). 


Temp«ra»ur« 
(degree^  Fabreoheit). 


Candy  &  C<^ 

Corker,  J.  iS:  R.,  Ltd 

Heudry  &  Pattisson  (Boyd) 

London  Warming  &  Ventilatiog  Co. 
Teale  Kireplnce  Co 


25-25 

2-6 

4-0 

43-9 

51-7 

7-8 

1 
84-3 

26-0 

1-3 

40 

♦» 

52-75 

8-8 

90-3 

35-9 

2-26 

5-75 

11 

55-4 

11-6 

98-1 

25-75 

1-9 

4-2 

»t 

50-6 

«>-7 

82-2 

26-25 

1-3 

40 

»» 

52-6 

8-7 

83-9 

c»-88 
0-84 


'J'he  amount  of  carbon-dioxide  in  the  flue-gases  was  measured  in  the  case  of 
the  grates  in  the  final  series  of  tests,  and  this  enabled  the  eflUciency  of  each  grate 
as  a  warming  apparatus  to  be  determined. 

Jifport  upon  the  Thermal  Kffirknctf  of  Five  Doinestic  Fire-grnt€S   Tested  on 
Feh,  oth,  lOOf!^  (ft  the  request  of  Db.  des  V(EUX. 

Tht'  following  were  the  grates  tested,  which  will  be  referred  to  by  their 
respi»ctive  letters :  — 

A. — Toale  Fireplace  Company          ..          ..  Kooni  11b. 

B. — Corker,  J.  &  R.,  Ltd.     .  .          .  .          .  .  . .  „  12a. 

C. — 1).  O.  Boyd's  Improved  *' Hygiastic '*  Grate,  by 

Jlendry  &,  Patti^son  . .           .  .          .  .  . .  „  12b. 

1).     Candy  &  Co.       . .                       .  .          . .  .  .  „  13b. 

E.— London  Warming  and  Ventilating  Co.  . .  „  14c. 

The  accompanying  Abstract  of  Table  exhibits  the  results  of  these  tests,  which 
were  continued  for  a  period  of  eii^ht  hours  simultaneous!}'  on  each  grate. 
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AhstraH  ttf  fahh  AhoiviiKj  Results  ohUiintd  in  Tesiitvj  Thermal 

Efftciency  of  Five  Open  Grates, 


Coal  burnt  in  pounds  per  hour  during 
teat  

Cubic  feet  of  flue  gases  passed  per  hour 
up  chimney    

Mean  stea<ly  temperature  of  room  

Mean  rise  of  temperature  of  air  passed 
through  room  from  inlet  temperature 

( contents  of  room  in  cubic  feet  


2i 

6883 
540F. 
140  F. 

3871 


7i)34 
56^  F. 
16°  F. 

3974 


3i 

9738 
590  F. 
20°  F. 

3926 


10,987 
54°  F. 
14°  F. 

39S1 


E 


^4 

6920 
51°  F. 
11°  F. 

4216 


As  a  final  result  of  the  whole  of  the  tests  before  described,  the  examiners  find 
that  of  tlie  grates  submitted  th(»3e  of  Messrs.  J.  &  R.  Corker,  Messrs.  Candy  & 
Co.,  and  Messrs.  Hendry  &  Pattisson  (Boyd's)  are  the  best,  showing  pmcticallv 
ec^ual  results,  and  that  tiie  "  Florence  "  (the  London  Warming  and  Ventilating 
Company)  very  nearly  approximates  to  them. 

It  must  be  remembered  that  all  these  grates  were  worked  with  the  object  of 
obtaining  their  utmost  capacity,  and  not  under  the  conditions  obtaining  in  an 
ordinary  room  which  would  generally  be  more  variable.  The  fires  were  not 
allowed  to  burn  low,  therefore  the  amount  of  smoke  t^mitted  in  these  tests  was 
the  minimum  that  can  be  exj^ected. 

Some  of  the  grates  tested  w  ere  exhibited  at  the  Exhibition  of  Smoke  Abate- 
ment Appliances  held  by  The  Royal  Sanitary  Institute  in  December,  1905,  and 
awards  of  Bronze  ^Medals  have  been  made  to — 

BUATT,    COLBRAX    &   Cc,    LtD. 

Heaped  Fire. 

C<)ALBB(»OKDALE    Co. 

The  Bostel  Fire. 
LoNDox  Warming  &  A'entilatin(*  Co.,  Lti». 

''  Florence  "  Grate. 


MEETINGS    HELD. 


Sessional  Meetings. 

Derhx)^  .June  29th  and  30th.  The  meeting  was  held  in  the  Council 
Chamber  on  June  29th,  when  a  discussion  was  opened  by  S.  Barwise, 
M.D.,  B.Sc,  County  Medical  Officer  of  Health,  Derbyshire,  and  John 
White,  F.I.C.  The  chair  was  taken  by  Col.  J.  Lane  Notter,  M.  A.,  M.D., 
R.A.M.C.  On  Saturday,  June  30th,  visits  were  made  to  Messrs.  Nestle's 
Works  at  Tutbury,  and  to  the  Derby  Sewerage  Works. 

CONGRESS   AND   EXHIBITION  AT  BRISTOL. 

The  Twentv-third  Congress  and  Exhibition  of  the  Institute  was  held 
at  Bristol  from' July  9th  to'^14th,  190<). 

Very  suitable  accommodation  was  provided  for  the  meetings  in  the 
Victoria  Rooms,  University  College,  the  Blind  Asylum,  and  the  Aluseum 
Lecture  Theatre ;  and  excellent  arrangements  were  made  for  the  reception 
and  convenience  of  members. 

The  Exhibition  was  held  in  the  Rifle  Drill  Hall,  Queen's  Road. 
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The  Congress  was  received  bv  the  Rt.  Hon.  Tlie  Lord  Mayor  (A.J. 
Smith,  tT.P.),  who  formally  opened  the  Exhibition. 

The  First  General  Meeting  was  lield  on  July  9tii.  The  Rt.  Hon.  Sir 
Edward  Fry,  P.O.,  D.C.L.,  LL.D.,  F.R.S.,  was  installed  as  President  of 
the  Congress  by  Col.  tl.  Lane  Notter,  Chairman  of  Council,  and  delivered 
hi&  Inaugural  Address. 

^Q^he  business  of  the  Congress  was  divided  into  three  Sections  and 
seWn  special  Conferences  ;  particulars  of  these  are  given  in  the  Pro- 
gramme of  the  Congress  in  the  Supplement  to  No.  5  of  the  Journal. 

During  the  Congress  8()  Addresses,  Lectures,  and  Papers  were  read  in 
18  meetings.  The  President's  Address,  Lecture  to  the  Congress,  and  the 
Popular  Lecture  are  published  in  the  current  Journal. 

The  papers  read  in  the  Sectional  meetings,  with  the  discussions  upon 
them,  will  be  published  in  subsequent  numbers  of  the  Journal. 

During  the  meeting  Excursions  were  made  to  Cheddar,  Wells,  Blagdon, 
Wye  Valley,  Chepstow  (Castle,  Tin  tern  Abbey,  Caerment,  Bath,  Bradfonl- 
on-Avon,  Weston-super-Mare,  Minehead,  Lynton,  and  Ilfracombe. 

The  members  were  most  hospitably  entertained  at  Garden  Parties  bv 
The  Rt.  Hon.  Sir  Edward  Fry,  Mr.  and  Mrs.  P.  Napier  Miles,  Rev.  A.  A. 
David,  and  the  Local  Committee :  and  at  the  Excursions  bv  Messrs. 
J.  S.  Fry  &  Sons,  the  Gloucester  and  North  Hants  Working  Dairj',  tlie 
Committees  of  the  Bristol  Corporation,  and  others. 

Visits  were  also  made  to  King  Edward  Dock,  Avonmouth,  and  other 
municipal  undertakings  of  the  Corporation. 

The  numbers  attending  the  Congress  were  as  follows  :  Delegates,  422 : 
Members  and  Associates  of  the  Listitute,  260 ;  Associates  of  the  Congress 
and  other  Subscribers,  100;  Complimentary  and  Press,  130;  making  u 
total  of  1^8. 

Delegates  were  appointed  by  200  Authorities  and  learned  Institutions. 

TiiK  Closing  Meeting. 

The  Closing  Meeting  of  tlie  Congress  was  held  on  Frida^■,  Julv  13th. 
W.  Whitaker,  B.A.,  F.R.S.,  presided. 

Reports  of  the  Work  done  in  the  different  Sections  and  Conferences 
and  the  Resolutions  passed,  were  read  bv  the  respective  Seci'etaries,  am! 
the  Resolutions  were  referred  to  the  Council  of  the  Listitute  for  con- 
sideration. 

Proposed  by  William  Whitaker,  B.A.,  F.R.S.,  from  the  chair;  secontle<l 
by  Councillor  Colston  Wintle,  M.R.C.S.  (Chairman  (»f  the  Local  Com- 
mittee) : — 

Rksolved. — **That  tlie  most  cordial  thanks  of  The  Royal  Sanitary  Institute 
and  the  Congress  are  due  to  the  liiglit  Hon.  the  Lord  Mayor,  the  Lady  Mayoress, 
the  High  Sheriff  and  Miss  Kiseley,  and  tlu'  Cor|X)ration  of  the  City  of  Bristol, 
for  the  reception  accorded  to  the  meeting  and  for  the  welcome  they  have  given 
to  the  Members  in  the  Cit\." 

Proposed  by  T.  #1.  Moss-Flower,  Assoc.M.Inst.C.E.,  F.G.S.,  Hon. 
Local  Secretary ;  seconded  by  Philip  Boobbyer,  M.D.  (Nottingham) : — 

Rksolved. — '*  That  the  sincere  thanks  of  the  Congress  be  tendered  to  the 
Principal  and  Council  of  L'niversity  College,  the  Chairman  and  Members  of  the 
Museum  Committee  of  the  Corporation,  the  Committee  of  the  Blind  As?luin. 
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and  the  Colonel  and  Officers  of  the  Ist  V.B.  Gloucestershire  Regiment,  for  the 
very  suitable  and  convenient  rooms,  and  the  facilities  afforded  to  the  Congress, 
which  have  greatly  enhanced  the  success  of  the  mt^eting/' 

Proposed  by  J.  R.  Kaye,  M.B.  (West  Ridin*!;  C.C);  seconded  by  Alder- 
man J.  F.  Coe  (Halifax J: — 

Resolved. — "  That  the  hearty  thanks  of  the  members  of  the  Congrti  be 
given  to  those  who  hav(*  so  kindly  shown  hospitality  at  private  reception||^nd 
given  assistancii  at  the  various  excursions,  and  granted  privileges  to  the  members 
attending  the  Congress,  which  have  added  so  greatly  to  the  pleasure  and  enjoy- 
ment of  the  meeting.'' 

Proposed  by  E.  G.  Mawbey,  M.Iust.C.E.  (Leicester);  seconded  by 
Alderman  Harkus  (Newcastle-upon-Tyne)  : — - 

Resolved. — "That  the  earnest  thanks  of  The  Royal  Sanitary  Institute  and 
of  the  Congress  are  due  to  Councillor  Colston  Wintle  and  the  Local  General 
Committee,  to  the  various  sub-Committees,  and  to  the  Honorary  Local  Secretary, 
3Ir.  Moss-Flo w(»r,  for  their  arduous  labours  in  their  several  departments,  and 
for  their  unremitting  exertions  in  carrying  out  tlie  many  details  in  the  organ- 
isation of  the  Congress,  which  liave  culminated  in  such  an  eminently  successful 


meeting.*' 


Proposed  by  Samuel  Rideal,  D.Sc,  F.LC,  (London) ;  seconded  by  Mr. 
Maynard  Froud  (Bristol)  : — 

Resolved. — *'That  the  thanks  of  this  meeting:  are  due  to  the  members  of  the 
Press  for  the  full  and  accurate  reports  which  have  been  published  of  the  pro- 
ceedings, and  which  are  largely  instrumental  in  the  dissemination  of  the  teachings 
of  the  Congress.'' 

Proposed  by  William  Whitaker,  B.A.,  F.R.S.,  from  the  chair;  seconded 
by  Senhor  J.  M.  Tedeschi  (Portugal)  : — 

Resolved. — That  this  meeting  desires  to  express  to  the  Right  Honourable 
Sir  Edward  Fry,  President  of  the  Congress,  their  high  appreciation  of  the  great 
services  he  has  rendered  in  presiding  over  the  meeting,  and  their  sincere  thanks 
for  the  personal  interest  which  he  has  so  kindly  displayed  in  its  work,  and  for 
the  courtesy  and  hospitality  extended  to  the  memlx^rs  attending." 

AWARDS   MADE  AT  THE   EXHIBITION. 


SILVER    MEDAL. 

Wm.  M.  Glover  iV:  Sons,  Ltd. 

Coven*d  Dust  Van  (new  |)attern). 
Wm.  ^r.  Glover  &  Sons,  Ltd. 

Warwick  Sprinkler  and  Flusher. 
HoRSFALL  Destructor  Co.,  Ltd. 

Refuse  Destructor  with  Centrifugal  Dust  Catcher. 
PoGocK  Bros. 

Padded  Room  Fittings. 
RoBixsoN*  &  Sons,  Ltd. 

Compressed  Sanitary  Towels  and  Surgical  Dressings. 


SUPPLEMENT.  130 

BRONZE    MEDALi. 

B.  Maggs  &  Co. 

Cleansed  Flock. 
Safety  Water  Elevator  Co. 

Safetv  Water  Elevator  Well  Clear. 
Wilson  &  Stckjkall. 


^ Motor  Ambulance. 
BriIxol  Wagon  <fc  Caj 


UKiAGB  Works  Co.,  Lrn. 

Tipping  Dust  Van. 
Nevile  Engineering  Co.,  Ltd. 

Caink's  Jets  and  Sprinklers  for  Waterioj;  Van. 
Constable  &  8on. 

House  Eefuse  Tij)  \'an. 

•*  EnCJLAND  ''   W^ORKS. 

8teel  Portable  Cloak  lioom  Fittings. 
Ferris  &  Co.,  Lti>. 

Aseptic  Glass  Serum  Syringe. 
John  Knight  &  Sons. 

Metal  Inspection  Covers  with  Non-Detachable  Fastenings. 
John  Knight  &  Sons. 

G11II7  Trap,  Glass-lined,  with  Sealed  Toj). 
John  Knight  k  Sons. 

Access  Caps,  Concentric  \nth  interior  of  pipes. 
Wm.  Harriman  &  Co.,  Ltd. 

Channel  Bends  for  Manholes. 
Wm.  Harriman  &  Co.,  Ltd. 

Glazed  Fireclay  Ware  Twin-Sink,  with  Central  Overflow. 
John  Jones. 

Cast-iron  Inspection  Chamber,  w  ith  Low- Level  Cover. 
John  Jones. 

Cast-Iron  Intercepting  Bottom  for  building  into  brick  chamber. 
Geo.  Howson  &  Sons,  Ltd. 

Mural  Bracket  Closet ;  Angle  Urinal. 
Doulton  &  Co.,  Ltd. 

Xon-Concussive  Water  Mixing  Valve. 
DorLTON  &  Co.,  Ltd. 

Oval  Operating  Lavator}*  with  Knee  Operated  Mixing  Vahtr. 
DouLToN  <fc  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 
Doulton  <fc  Co.,  Ltd. 

School  L'rinal,  with  Vertical  Water  Check  and  Flush  liiser  to  Chanin-l. 
Freeman  Hines,  Ltd. 

Locking  Bricks. 
W.  <fc  K.  LfiCiGOTT,  Ltd. 

General  excellence  of  Door  and  Window  Furniture. 
British  Challenge  Glazing  Co.,  Ltd. 

British  Challenge  Gkizing  Bars. 
Sprin(;  Bending  Co. 

Spiral  Wire  Drain  and  Pipe  Cleaner. 
Candy  k  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 
C.  W.  OuTRAM  &  Co.,  Ltd. 

llassall  W.C.  Suite^  w  ith  one  and  a  half  gallons  flush. 
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J.  S.  Fry  &  Sons,  Ltd. 

Malted  Cocoa. 
J.  S.  Fry  &  Soys,  Ltd. 

Milk  Chocalate. 
Alfred  Williams. 

Canvas  Outdoor  Sleeping  Chamber. 
PouxTXBY  &  Co.,  Ltd. 

Xon-Crazing  Semi-Porcelain  Ware. 
J.  DucKETT  &  Sox,  Ltd. 

Eadial- jointed  Trap  Outlet. 
T.  Collins  &  Co. 

Steam  Oven  for  Bakeries. 
Shaxks  &  Co.,  Ltd. 

Bath  with  Concave  Plinth. 
Shanks  &  Co.,  Ltd. 

Adjustable  Vulcanite  Grill  for  Bed-Pan  Suite. 
EowE  Bros.  &  Co.,  Lti>. 

Lead  Pij)es. 

E.  J.  Arnold  &  Sons,  Ltd. 

Food  Value  Diagrams. 
Monat  &  Co.,  Ltd. 

Jacobs'  Safety  Mail  Cart. 
Combination  Collapsible  Ventilator  Co. 

Hopper  Ventilator,  with  folding  sides. 
J.  D.  Prior. 

Combined  Grate  and  Heiiting  Apparatus. 
J.  1).  Prior. 

Venetian  Fire  Grate  with  Pivoted  Bars. 
Iron  &  Marble  Co, 

Drawell  Register  Grate. 
David  Smith. 

Combined  Expansion  Drain -Testing  Plugs. 
W.  R.  Baker. 

Combined  Coin  Receiving  and  Registering  Lock  for  Closets. 

DEFEBRED    FOR    FURTHER    CONSIDERATION: 
Edward  Bennis  &  Co.,  Ltd. 

Improved  Smokeless  Chain  Stoker. 
H.  Birch,  Killok  &  Co. 

Fiddian's  Distributor. 
British  Fuel  Economiser  and  Smoke  Preventer  Co. 

Bunsen  Bridge  for  Boiler  Furnaces. 

F.  C.  Calvert  &  Co. 

Carbolic  Acid  and  other  Disinfectants. 
DocLTON  &  Co.,  Ltd. 

Anti-Scalding  Control  Apparatus  for  Bath. 
Ferris  &  Co.,  Ltd. 

Disinfectants. 
George  Howson  &  Sons,  Ltd. 

Automatic  Drop-bj-Drop  Flushing  Cistern. 
George  Howson  &  Sons,  Ltd. 

Asylum  Safety  Bath  with  Regulating  Valves. 
Jbyes'  Sanitary  Compounds  Co.,  Ltd. 

Disinfectants. 
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BRONZE    MEDALi. 

B.  Maggs  &  Co. 

Cleansed  Flock. 
Safety  Wa.ter  Elevator  Co. 

Safety  Water  Elevator  Well  Clear. 
Wilson  &  Stockall. 

^ Motor  Ambulance. 
BbiItol  Wagox  &  Carkiage  \V(»rks  Co.,  Lti>. 

Tipping  Dust  Van. 
Nevile  Engineering  Co.,  Lti>. 

Caink's  Jets  and  Sprinklers  for  Waterinj;  Van. 
Constable  &  Son. 

House  Refuse  Tip  \'an. 
"  England  "  Works. 

Steel  Portable  Cloak  Room  FittinjLCS. 
Ferris  &  Co.,  Ltd. 

Aseptic  Glass  Serum  Syringe. 
John  Knight  &  Sons. 

Metal  Inspection  Covers  with  Non-Detachable  Fastenings. 
John  Knight  &  Sons. 

Gully  Trap,  Glass-lined,  with  Sealed  Top. 
John  Knight  &  Sons. 

Access  Caps,  Concentric;  \nth  interior  of  pipe?. 
Wm.  Harriman  <fc  Co.,  Ltd. 

Channel  Bends  for  Manholes. 
Wm.  Harriman  <fc  Co.,  Ltd. 

Glazed  Fireclay  Ware  Twin-Sink,  w  ith  Central  Overflow. 
John  Jones. 

Cast-iron  Inspection  Chamber,  witli  Low-Level  C<»ver. 
John  Jones. 

Cast-iron  Intercepting  Bottom  for  building  into  brick  chamber. 
Geo.  Howson  &  Sons,  Ltd. 

Mural  Bracket  Closet ;  Angle  Urinal. 
Doulton  &  Co.,  Ltd. 

Non-Concussive  Water  Mixing  Valve. 
DoiLTON  ifc  Co.,  Ltd. 

Oval  Operating  Ljivator}'  with  Knee  Operated  Mixing  Valve. 
DOULTON  <fc  Co.,  l^D. 

Glazed  Fireclay  Fireplaces. 
DovLTON  <fc  Co.,  Ltd. 

School  Urinal,  with  Vertical  Water  Check  and  Flush  Riser  to  Channel. 
Freeman  Mines,  Ltd. 

Locking  Bricks. 
W.  «fc  R.  LEfiGoTT,  Ltd. 

General  excellence  of  Door  and  Window  Furniture. 

JJbITISH    Cn.VLLENGE    G LAZING    Co.,    Lti». 

British  Challenge  Glazing  Bars. 
Spring  Bending  Co. 

Spiral  Wire  Dniin  and  Pipe  Cleaner. 
Canhv  <fc  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 

C.  W.  OuTRAM  &  C(».,  Ltd. 

llassall  W.C.  Suite^  with  one  and  a  half  gallons  flush. 
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J.  S.  Fey  &  Sons,  Ltd. 

Malted  Cocoa. 
J.  S.  Fey  &  Sons,  Ltd. 

Milk  Chocalate. 
Alfeed  Williams. 

Canvas  Outdoor  Sleeping  ChamWr. 
PouxTNEY  &  Co.,  Ltd. 

Xon-Crazing  Semi-Porcelain  Ware.  1^ 

J.  Dl'ckett  &  Sox,  Ltd. 

Ea dial- jointed  Trap  Outlet. 
T.  Collins  &  Co. 

Steam  Oven  for  Jiakeries. 
Shanks  &  Co.,  Ltd. 

Bath  with  Concave  Plinth. 
Shanks  &  Co.,  Ltd. 

Adjustable  Vulcanite  Grill  for  Bed-Pan  Suitt-. 
RowE  Bbos.  &  Co.,  Ltd. 

Lead  Pipes. 

E.  J.  Arnold  &  Sons,  Ltd. 

Food  A'alue  Diagrams. 
Monat  &  Co.,  Ltd. 

Jacobs'  Safety  Mail  Cart. 
Combination  Collapsible  A^entilator  Co. 

Hopper  A'entilator,  m  itli  folding  sides. 
J.  D.  Prior. 

Combined  Grate  and  Heating  Apparatus. 
J.  D.  Prior. 

Venetian  Fire  Grate  with  Pivoted  Bars. 
Iron  &  Marble  Co, 

Drawell  Register  Grate. 
David  Smith. 

Combined  Expansion  Drain -Testing  Plugs. 
^lV.  R.  Baker. 

Combined  Coin  Receiving  and  Registering  Lock  for  Closets. 

DEFEERED    FOR    FURTHER    CONSIDERATION: 
Edward  Bennis  &  Co.,  Ltd. 

Improved  Smokeless  Chain  Stoker. 
H.  BiRcn,  KiLixjif  &  Co. 

Fiddian's  Distributor. 
British  Fuel  Economiser  and  Smoke  Pretentek  Co. 

Bunsen  Bridge  for  Boiler  Furnaces. 

F.  C.  Calvert  &  Co. 

Carbolic  Acid  and  other  Disinfectants. 
Doulton  &  Co.,  Ltd. 

Anti-Scalding  Control  Apparatus  for  Batli. 
Ferris  &  Co.,  Ltd. 

Disinfectants. 
(teorge  Howson  &  Sons,  Ltd. 

Automatic  Drop-by-Drop  Flushing  Cistern. 
George  Howson  &  Sons,  Jjtd, 

Asylum  Safety  Bath  with  Regulating  Valves. 
Jeyes'  Sanitary  Co3kiPouNDS  Co.,  Ltd. 

Disinfectants. 
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BRONZE    MEDAL. 

B.  Maggs  &  Co. 

Cleansed  Flock. 
Safbti-  Water  Elevatok  Co. 

Safety  Water  Elevator  Well  CJear. 
Wilson  &  Stockall. 

^ Motor  Ambulance. 
Brwol  Wagox  <fc  Cauriaob  Works  Co.,  Ltd. 

Tipping  Dust  Van. 
Nevile  Engineering  Co.,  Ltd. 

Caink's  Jets  and  Sprinklers  for  Waterinj;  A'au. 
Constable  &  Son. 

House  Refuse  Tip  Van. 
*'  England  "'  Works. 

Steel  Portable  Cloak  Kooiii  FittiiijCfs. 
Ferris  &  Co.,  Ltd. 

Aseptic  Glass  Serum  Syringe. 
John  Knight  &  Sons. 

Metal  Ins|)ection  Covers  witb  Non-Detachable  Fastenings. 
John  Knight  &  Sons. 

Gully  Trap,  Glass-lined,  with  Sealed  Toj). 
John  Knight  &  Sons. 

Access  Caps,  Concentric  ^^^th  interior  of  pipe*. 
Wm.  Harriman  &  Co.,  Ltd. 

Channel  Bends  for  Manholes. 
Wm.  Harriman  <fc  Co.,  Ltd. 

Glazed  Fireclay  Ware  Twin-Sink,  with  Central  Overflow. 
John  Jones. 

Cast-iron  Lispection  Chamber,  with  Low-Level  Cover. 
John  Jones. 

Cast-Iron  Intercepting  Bottom  for  building  into  brick  chamber. 
Geo.  Howson  &  Sons,  Ltd. 

Mural  Bracket  Closet ;  Angle  Urinal. 
Doulton  &  Co.,  Ltd. 

Xon-Concussive  Water  Mixing  Valve. 
DorLTON  <fc  Co.,  Ltd. 

Oval  Operating  Lavatory  with  Knee  Operatt^d  Mixing  Valve. 
DouLToN  <fc  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 
Doulton  <fc  Co.,  Ltd. 

School  L'rinal,  with  Vertical  Water  Check  and  Flush  Riser  to  Channel. 
Freeman  Hives,  Ltd. 

Locking  Bricks. 
W.  <fc  R.  Lecjoott,  Ltd. 

General  excellence  of  Door  and  Window  Furniture. 
British  Challenge  CJlazixg  Co.,  Ltd. 

British  Challenge  Glazing  Bars. 
Sprin(;  Bending  Co. 

Spiral  Wire  Drain  and  Pipe  Cleaner. 
Candy  A:  Co.,  Ltd. 

Gla/ied  Fireclay  Fireplaces. 

C.  W^.  OiTRAM  &  Co.,  Ltd. 

Hassall  W.C.  Suite^  with  one  and  a  half  gallons  flu**h. 
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J.  S.  Fey  &  Sons,  Ltd. 

Malted  Cocoa. 
J.  S.  Fky  &  Sons,  Ltd. 

Milk  Chocalate. 
Alfred  Williams. 

Canvas  Outdoor  Sleeping  Chamber. 
PoixTXEY  &  Co.,  Ltd. 

Xon-Crazing  Semi-Porcelain  Ware.  1^ 

J.  DiX'KETT  &  Son,  Ltd. 

Radial-jointed  Trap  Outlet. 
T.  Collins  &  Co. 

Steam  Oven  for  Bakeries. 
Shanks  &  Co.,  Ltd. 

Bath  with  Concave  Plinth. 
Shanks  &  Co.,  Ltd. 

Adjustal)le  Vulcanite  Grill  for  Bed-Pan  Suite. 
RowE  Bbos.  &  Co.,  Ltd. 

Lead  Pipes. 

E.  J.  Arnold  &  Sons,  Ltd. 

Food  A'alue  Diagrams. 
Monat  &  Co.,  Ltd. 

Jacobs'  Safety  Mail  Cart. 
Combination  Collapsible  Ventilator  Co. 

Hopper  Ventilator,  with  folding  sides. 
J.  D.  Prior. 

Combined  Grate  and  Heiiting  Apparatus. 
J.  1).  Prior. 

Venetian  Fire  Grate  with  Pivoted  Bars. 
Iron  &  Marble  Co, 

Drawell  Register  Grate. 
David  Smith. 

Combined  Expansion  Drain -Testing  Plugs. 
W.  R.  Baker. 

Combined  Coin  R<*ceiving  and  Registering  Lock  for  Closets. 

DEFEERED    FOR    FURTHER    CONSIDERATION 
Edward  Bennis  &  Co.,  Ltd. 

Improved  Smokeless  Chain  Stoker. 
H.  Birch,  Killon  &  Co. 

Fiddian's  Distributor. 
British  Fuel  Economiser  and  Smoke  Pretenteu  Co. 

Bunsen  Bridge  for  Boiler  Furnaces. 

F.  C.  Caltert  &  Co. 

Carbolic  Acid  and  other  Disinfectants. 
Doulton  &  Co.,  Ltd. 

Anti-Scalding  Control  Apparatas  for  Bath. 
Ferris  &  Co.,  Ltd. 

Disinfectants. 
(xeoroe  Howson  &  Sons,  Ltd. 

Automatic  Drop-by-Drop  Flushing  Cistern. 
George  Howson  &  Sons,  I/td. 

Asylum  Safety  Bath  with  Regulating  Valves. 
Jeyes'  Sanitary  Compounds  Co.,  Ltd. 

Disinfectants. 
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BRONZE    MEDAL. 

B.  Maggs  &  Co. 

Cleansed  Flock. 
Safety  "VVatee  Elevatou  Co. 

Safetv  Water  Elevator  Well  dear. 
Wilson  &  St(X)kall. 

^ Motor  Ambulance. 
BriItol  Wagox  <fc  Cakriaoe  Wokks  Co.,  Ltj>. 

Tipping  Dust  Van. 
Nbvile  Engineering  Co.,  Ltd. 

Caink's  Jets  and  Sprinklers  f(»r  Watering  A'aii. 
Constable  &  Son. 

House  Eefuse  Tip  \'an. 
**  England  "  Works. 

Steel  Portable  Cloak  Itoom  Fittings. 
Ferbis  &  Co.,  Ltd. 

Aseptic  Glass  Serum  Syringe. 
John  Knight  &  Sons. 

Metal  Inspection  Covers  with  Non-Detachable  Fastenings. 
John  Knight  &  Sons. 

Gully  Trap,  Glass-lined,  with  Sealed  Toj). 
John  Knight  &  Sons. 

Access  Caps,  Concentric  with  interior  of  pipes. 
Wm.  Harriman  <fc  Co.,  Ltd. 

Channel  Bends  for  Manholes. 
Wm.  Harriman  &  Co.,  Ltd. 

Glazed  Fireclay  Ware  Twin-Sink,  with  Central  Overflow. 
John  Jones. 

Cast-iron  Inspection  Chamber,  with  Low-Level  Cover. 
John  Jones. 

Cast-Iron  Intercepting  Bottom  for  building  into  brick  chamber. 
Geo.  Howson  &  Sons,  Ltd. 

Mural  Bracket  Closet ;  Angle  Urinal. 
Doulton  &  Co.,  Ltd. 

Xon-Concussive  Water  Mixing  Valve. 
DorLTON  &  Co.,  Ltd. 

Oval  Operating  Lavator}'  with  Knee  Operated  Mixing  Valve. 
Doulton  <fc  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 
Doulton  <fc  Co.,  Ltd. 

School  Urinal,  with  Vertical  Water  Check  and  Flush  Kiser  to  Chanml. 
Freeman  Hives,  Ltd. 

L( ►eking  Bricks. 
W.  &  R.  Leggott,  T/td. 

General  excellence  of  Door  arul  Window  Furniture. 
British  Challenge  Ctlazing  Co.,  Ltd. 

Jiritish  Challenge  Glazing  Bars. 
Spring  Bending  Co. 

Spinil  Wire  Drain  and  Pipe  Cleaner. 
Candy  A:  Co.,  Ltd. 

Glazed  Fireclay  Fireplaces. 

C.  W.  OuTRAM  &*Co.,  Lti>. 

Hassall  AV.C.  Suite^  with  one  and  a  half  gallons  flush. 
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J.  S.  Fey  &  Sons,  Ltd. 

Malted  Cocoa. 
J.  S.  Fey  &  Sons,  Ltd. 

Milk  Chocalate. 
Alfeed  Williams. 

Cam-as  Outdoor  Sleeping  Chanibt^r. 
PorxTXEY  &  Co.,  Ltd. 

Xon-Crazing  Semi-Porcelain  Ware.  1^ 

J.  Duckett  &  Son,  I/td. 

Radial-jointed  Trap  Outlet. 
T.  Collins  &  Co. 

Steam  Oven  for  Bakeries. 
Shanks  &  Co.,  Ltd. 

Bath  with  Concave  Plinth. 
Shanks  &  Co.,  Ltd. 

Adjustable  Vulcanite  Grill  for  Bed-Pan  Suiti-. 
RowE  Beos.  &  Co.,  Ltd. 

Lead  Pii)es. 

E.  J.  Aenold  &  Sons,  Ltd. 

Food  A'alue  Diagrams. 
Monat  &  Co.,  Ltd. 

Jacobs'  Safety  Mail  Cart. 
Combination  Collapsible  Ventilatoe  Co. 

Hopper  Ventilator,  with  folding  sides. 
J.  D.  Pbioe. 

Combined  Grate  and  Heiiting  Apparatus. 
J.  D.  Peioe. 

Venetian  Fire  Grate  witli  Pivoted  Bars. 
Iron  &  Maeble  Co, 

Drawell  Register  Grate. 
David  Smith. 

Combined  Expansion  Drain -Testing  Plugs. 
AV.  R.  Bakee. 

Combined  Coin  R<»ceiving  and  Registering  Lock  for  Closets. 

DEFEERED    FOR    FURTHER    CONSIDERATION: 
Edward  Bennis  &  Co.,  Ltd. 

Improved  Smokeless  Chain  Stoker. 
H.  13IECII,  KiLixjy  &  Co. 

Fiddian's  Distributor. 
British  Fuel  Economiser  and  Smoke  Peetenter  Co. 

Bunsen  Bridge  for  Boiler  Furnaces. 

F.  C.  Calveet  &  Co. 

Carbolic  Acid  and  other  Disinfectants. 
Doulton  &  Co.,  Ltd. 

Anti-Scalding  Control  Apparatus  for  Bath. 
Feeeis  &  Co.,  Ltd. 

Disinfectants. 
(teoege  Howson  &  Sons,  Ltd. 

Automatic  Drop-by-Drop  Flushing  Cistern. 
Geoege  Howson  &  Sons,  I^d. 

Asylum  Safety  Bath  with  Regulating  Valves. 

JeYES'   SA]!aTAET   COMPOUNDS   Co.,   LtD. 

Disinfectants. 


(t.  Peroival  Milnes. 

Automatic  Flushing  Apparatus  to  discharge  at  varying  intervals. 
Newton,  Chambers  &  Co.,  Ltd. 

Disinfectants. 
OzoNAiR,  Ltp 

(^zone  Machine. 
Plastombnt  Asbestos  Flooring  Co. 

Plastoment  Asbestos  Flooring. 
iJNowDON,  Sons  &  Co.,  Ltd. 

Disinfectants. 

EXA3IINATIONS. 

Sanitary  Science  as  ajjplied  to  Buildings  and  Public  Works, 

Manchester,  June  22nd  and  23rd ;  3  Candidates;  1  Certificate  gr 
Cardiff,  July  20th  and  21.st;  7  Candidates;  2  Certificates  grantee 

Inspectors  of  Ntiisancts. 

Manchester,  June  22n(l  &  23rd  :  (>0 Candidates  ;  25  Certificates  p 
Cardiff,  July  20th  and  21st;  (51  Candidates;  36  Certificates  grai 

Inspectors  of  Meat  ami  OUier  Foods, 
Liverpool,  June  29th  &  30th ;  8  Candidates ;  4  Certificates  gram 

Ifjl'llene  in  its  Bedrintj  on  School  Life. 

Manchester,  June  22nd  &  23rd;  4  Candidates;  1  Certificate  grai 
Cardiff,  July  20th  and  21st:  1  Candidate;  1  Certificate  granted. 

Candidates  who  have  received  Certificates. 

S<niitarif  Science  as  ajtplied  to  Buildings  ahd  Public   WorJcs. 

CnANT,    FrEDERK  K    CUAJILES.  LlNl>Oy,   KiCHARD. 

Tayix)r,  Johx. 
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Chrystall,  Alex.  William.  Maxwell,  Ja\e  Cakus. 

Clark,  Egbert  Joiix.  McNeil,  SiDXEy. 

Clark,  Thirza.  Milns,  William. 

Cleator,  Thomas  Nicholson.  Moore,  Frederick  William. 

Collier,  Annie  Louise.  Morgan,  Llewellyn. 

Darke,  George  Joseph.  Morgan,  Morgan. 

Dig  WOOD,  Percival  John.  Morris,  Pbecy  Albert. 

Dolphin,  George.  Ormesher,  Albert  Henry.  ,| 

Edwards,  Albert  Edwin.  Owen,  Robert  John. 

ExDACOTT,  Albert  George.  Page,  Henry. 

Ennor,  William  Henry.  Pindar,  Edward  Bloye. 

EscoTT,  Arthur.  Pollard,  Frank  George. 

Evans,  Evan.  Roberts,  Edgar  David. 

Fanner,  Frank  Alfred.  Ryan,  Thomas. 

Hawkins,  Edward  Thomas  Henry.  Southwtck,  William  Drust. 

H(XiARTH,  John  James.  Thorpe,  Alexander. 

Horsp<x)l,Floren<e  Isabella  Hall  Tilston,  Joseph  Herbert. 

HowARTH,  Lawrence.  Wade,  Florence. 

HowELLs,  James  Ivor.  Walton,  Reuben  Younger. 

Hunter,  Thomas  George  Hariiv.  Washington,  Wm.  Arthur  Irving. 

Hynam,  Frederk  k.  Whitley,  Richard  George. 

Jacques,  William  Henuv.  AVilliams,  Ldwal. 

James,  Evan  William.  Williams,  Isaiah. 

Jones,  David.  Williams,  John  Picton. 

Jones,  David  Eliezer.  Williams,  Morgan. 

31ajor,  Richard. 

JiisitectOi'S  of  Meat  and  Otlur  Foods. 

Adams,  Albert  Edward.  Smith,  Thomas  Henry. 

DoDD,  James.  Stevens,  Wilfred  John. 

Ili/f/ltne  ill  it^  Bearin;/  on  School   Life, 

Evans,  Alexandra  Eleanor.  Williams,  Daniel  Thomas. 


FORTHCOMING   MEETINGS. 

Sessional  Meeting. 
Brighton^  October  27th. — Discussion  on  "Co-ordination  of  Measures 
ai^ainst  Tuberculosis,"  to  be  opened  by  Sir  Wm.  Broadbent,  Bart. 

EX-VMI  NATIONS. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances  under  the  Public  Health  Act,  1875 — 

Belfast,  October  oth  and  ()th. 

Liverpool,  October  12th  and  13th. 

Nottingham,  October  19th  and  20th. 
Inspectors  of  Meat  and  other  Foods — 

Newcastle,  October  26th  and  27th. 
In  Hygiene  in  its  bearini;  on  School  Life — 

Liver|)ooI,  October  12th  and  13th. 

Nottingham,  October  19th  and  20th. 

Lectures  to  Sanitary  Officers. 
The  Forty-second  Course  of  Lectures  and  Demonstrations  to  Sanitary 
Officers  will  commence  on  Monday,  September  10th.     The  Lectures  are 
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arranged  to  include  the  subjects  scheduled  for  the  examination  for  In- 
spector of  Nuisances  held  by  The  Royal  Saiiitarj'  Institute  and  tlie 
Sanitary  Inspectors'  Examination  Board  (formed  by  The  Sanitarj^  Insti- 
tute and  other  bodies). 

Lectures  ox 
Sanitary  Science  as  applied  to  Bitildings  and  Public  Works. 

A  Course  of  Lectures  has  been  arranged  to  assist  those  desiriug 
instruction  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 
suitable  to  Foremen  of  Works,  Builders,  and  those  engaged  in  Allied 
Trades,  Managers  of  Property,  Teachers  and  Lecturers,  and  others  who 
are  desirous  of  obtaining  the  Certificate  of  the  Institute  in  Sanitary 
Science  as  applied  to  Buildings  and  Public  Works. 

Inspections  and  Demonstrations  are  arranged,  and  include  visits  to 
Disinfecting  Stations,  Municipal  Depots,  Artizans*  Dwellings,  Water- 
works, Sanitary  Works  in  Progress,  Refuse  and  Sewage  Disposal  Works, 
etc.,  etc.,  and  other  Public  and  Private  Works  illustrative  of  Sanitan* 
Practice  and  Administration. 

The  Course  will  commence  on  September  28tli. 

CoDiiSE  OF  Lectures  ox  Hygiene  ix  its  BEAUiNCi  ox  School  Life. 

This  Course  of  Lectures  has  been  arranged  to  assist  Teachers  and 
others  interested  in  the  training  of  children  and  the  structural  conditions 
of  the  school,  who  purpose  entering  for  the  Examination  of  the  Institute 
in  Hygiene  in  its  bearing  on  School  Life. 

The  Second  Course  will  commence  on  September  17th, 

CouKSE  OF  Practical  Traixixg  for  Meat  Inspectors 

for  candidates  preparing  for  the  Examination  for  Inspectors  of  Meat  and 
Other  Foods,  conducted  by  The  Royal  Sanitary  Institute. 

The  Seventh  Course  will  commence  on  September  21st,  and  will  con- 
sist of  systematic  Practical  Training  in  the  Inspection  of  Meat  at  a  Cattle 
Market,  including  Demonstration  on  live  cattle  and  sheep,  slaughtering 
and  dressing  of  animals,  names  and  situations  of  the  organs,  diseases  of 
animals,  methods  of  stalling,  arrangements  of  markets  ana  byres,  etc. 

Demonstration  will  also  be  arranged  at  a  knacker's  yard,  where  in- 
struction regarding  the  flesh  and  organs  of  the  horse  will  be  given. 

The  Course  will  continue  for  two  months. 

Demonstrations  will  be  given  at  the  Institute  on  Friday  evenings  and 
at  a  Market  on  Saturday  afternoons. 

In  addition  to  the  Practical  Training  at  a  Market^  the  Course  will 
include  the  Lectures  on  Meat  and  Food  Inspection  given  in  the  Parkes 
Museum. 

Special  Course  on  Food  and  Meat  Imspection. 

Third  Special  Course  of  Practical  Training  in  Food  and  Meat  Inspec- 
tion for  Commissioned  Officers  and  Professional  Students  preparing;  for 
the  Examination  for  Inspectors  of  Meat  and  other  Foods,  conducted  by 
The  Royal  Sanitary  Institute,  will  commence  on  November  12th. 


The  daUs  and  stdtjecU  of  the  Lectures  and  Demonstrations  in  each  Course 

are  ffiven  month  hij  month  in  the  Calendar, 
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Calendar,  Aucjust  and  Septkmbku,  1906. 

As  far  cu  at  present  arranged. 


oancil  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

zhibition  Committee         .         .  ]  Monday  in  the  week  preceding  the  Council,  at 
ongress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

lamination  Committee     .         .  ]  Tuesday  in  the  week  preceding  the  Council,  at 
Luseum  and  Library  Committee )  4  p.m.  and  5  p.m. 


pecial  Purposes  Committee 
inance  Committee    . 

urliamentary  Committee  . 
ew  Premises  Committee  . 
isinfectant   Standardisation 
Committee 


)  Wednesday  in  the  week  preceding  the  Council, 
)  at  4  p.m.  and  5  p.m. 


As  occasion  requires. 


he  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

owieU  and  Committee  Meetings  are  suspended  during  August  and  September^  and 
the  Museum  and  Library  are  closed  on  Public  Holidays, 

M.  August  Bank  Holiday. 

SEPTEMBER. 

I  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  A:  Introductory  Remarks, 
Public  Health  Acts— Knglish,  Scotch,  Irish ;  other  Statutes  relating  to  Public 
Health;  By-laws  (Model,  etc.),  Regulations,  Orders,  Memoranda,  etc.,  by 
J.  Priestley,  b.a.,  m.d.,  m.u.c.s.,  d.p.h.,  m.o.h.  Lambeth. 

W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitar}-  Law,  B :  Public  Health  (London) 
Act ;  Metropolis  Local  Management  Acts ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  of  London,  by  J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h. 

F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  C :  Factory  and  Workshop 
Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  affect  the  8anitar>' 
Inspector;  Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  J.  Priestley, 

B.A.,  M.D.,  M.R.C.S.,  D.P.H. 

8.  Inspection  and  Demonstration  of  Wimbledon  Sewage  Works,  at  about  2.45  p.m. 
Conducted  by  C.  H.  Cooper,  m.inst.c.e.,  Borough  Engineer  and  Surveyor. 

M.    Lecture  to  School  Teachers,  at  7  p.m.     **  Physiology,"  by  l^rof.  H.  R,  Kenwood, 

M.B. 

M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — General, 
A:  Outdoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.u.8.e.,  m.o.h.,  Finsbury. 

W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

W.  Demonstrations  in  the  Parkes  Museum,  at  6  p.m..  Building  Materials  and  Con- 
struction, by  the  Director,  E.  White  Wallis,  F.8.S. 

\V.   Lecture  to  School  Teachers,  at  7  p.m.    **  Physiology,"  by  Prof.  H.  R  Kenwood, 

M.B. 

W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — General 
B:  Indoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.s.e. 

F.    Lecture.    Meat  Inspectors*  Course  at  6.30  p.m. 
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21    F.    Lecture  to  School  Teachers,  at  t  p.m.    **  Physiology,**  by  Prof.  H.  R  Kenwood, 

21    F.    Demonstrations  in  the  Parkes  Museum,  at  6  p.m.,  Baths  and  Lavatories,  by  the 
Director,  E.  White  Wallis.  f.s.s. 

21  F.    Lecture  to  Sanitary  Officers  at  7  p.m.     Duties  of  a  Sanitary  Inspector— C: 

Offensive  Trades  and  Trade  Nuisances,  etc.,    by  G.  Newman,  m.d.,  d.p.h. 

22  S.    Inspection  and  Demonstration  at  the  South wark  and  Vauxhall  Water  Works, 

Hampton,  at  about  2.30  p.m. 

24    M.    Demo  ust  rat  ions  in  the  Parkes  Museum,  at  6  p.m..  Waste  Preventers  and  Water 
Closets,  by  the  Director,  E.  White  Wallis,  fjb.s. 

24    M.   Lecture  to  Sanitary  Officers  at  7  p.m.     Infectious  Diseases,  by  A.  WeUesley 
Harris,  m.r.c.s.,  d.p.h.,  m.o.h.  Lewisham, 

26  W.  Lecture  to  Sanitary  Officers  at  7  p.m.    Methods  of  Disinfection,  by  A.  Wellesky 

Harris,  m.r.c.s.,  d.p.h. 

27  Th.  Inspection  and  Demonstration  at  John  Knight  &  Sons'  Soap  Works,  Silvcrtown, 

at  3  p.m. 

28  F.    Lecture  to  School  Teachers  at  7  p.m.    "Food  and  Clothing,"  by  Col.  J.  Line 

Notter.  RA.M.C. 

28  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    •*  Elementary  Statistics,*'  by  A.  WeUcsky 

Harris,  m.r.c.s.,  d.p.h. 

29  S.    Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works,  Ealing,  at 

2.15  p.m.     Conducted  by  Charles  Jones,  m.inst.c.e..  Borough  Engineer  and 
Surveyor. 

29    S.    Demonstration — Meat  Inspectors'  Course  at  2  p.m. 


MEMBERS    AND    ASSOCIATES    ELECTED. 


MEMBEES. 

*  Passed  E^xunluation  in  Sanitary  Science  an  applied  to  Buildings  and  Public  Works. 

M  Marlced  thus  haTe  pasHcd  the  Examination  of  the  Institute  for  Inspectors  of  Meat 

and  Other  Foods. 

S  Harked  thus  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  its  bearing  on 

School  Life. 

I  Mai'ked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

^^^1906.  July.     Barclay,  William  Bowie,  l.r.c.p.,    l.r.c.s.,  d.p.h. 

(M,0,H,),  Municipal  Office,   Weifmoutli. 
'''''"  1906.  July.      BERRiixiE,  Harold  Meredith  King,  CounriJ  OJlc^e, 

Lancf  Eaton ^  Derbyshire, 
-'"^  1906.  July.      BuTTERWORTH,  George  Ludvic,  Bircliinfjton^  Isle  of 

Thanet. 
^^^"1906.  July.      ChaussIc,  Aleide,  m.p.q.a.a.,  Presid&nt,  Promiice  of 

Quebec  Association  of  Architects,  Montreal ,  Canada. 
'"^906.  July.      Decarte,  Jean  P.,  m.d.,  oOl ,  rue  SherhrooJce^  Mon- 
treal, Canada. 
^^^-1906.  July.     DoDi),  Frederick  Lawson,  m.r.c.s.,  l.r.c.p.,  l.b.s., 

d.p.h.,  41,   Wimpole  Street,  W. 
-'^'1906.  July.      Forrest,  Greorge  Topham,  Pearl  Buildings,  yeu*- 

vastle-oa-  Ttjne. 
*^'^  1906.  July.    *(xidley,  Hubert  John  William,  Saniianf  Inspector, 

J^ictoria,  J/omj  Komj. 
^^'M906.  July.     Haller,  James  Cracroft,  Comvay  House,  Carlion, 

near  Sottiiifihaui. 
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1906.  July.      Hakeis,  Percy  M.,  4,JSoiUh  Wharf ,  Paddington,  W, 
-'^'  1906.  July.      lIiCKSox,  George  Foster,  A.M.rxsT.c.E.,  VivU  Engi- 
neer^   Puhlic    Works  Depart hientf    Perth^    Western 
Australia. 
^""1906.  July.     Hope,  William  More,  d.imi.  {M.0,H,\  5'),  Barton 

Street^   GImieesier. 
^^^^  1906.  July.     Hutchinson,   John   A.,    m.d.,   l.e.c.p.,   Phffsician, 

Westmount,  Quebec. 
*^-"  1906.  July.      Ingham,  William,  assoc.m.inst.c.e.,  Civil  Engineer, 

I'ort  Elizabeth,  S.  Afinca. 
^^^^  1906.  July.      Jennings,  William,  494,  High  Boad,  Leyt<yn»tone. 
1906.  July.      King.  Kobert,  assoc.m.inst.c.e.,  District  Engineer, 

Tlie  Bungalow,  Dundee,  Natal,  S.  Africa. 
1906.  July.      McAyity,    Allan    Getchel,    s.ij.harvaud,    Heating 

aiul  Ventilating  Engineer,  Montreal. 
1906.  July.    *0'BitiEN,  Patrick  Joseph,  24,  Panmnrc  Pl^xce,  Klin- 

hurgh, 
^^^*  1906.  July      Oldham,  Hugh,  m.ixst.c.e.,    PMic    Worlcs   Dejft., 

Perth,   Western  Australui. 
■'^M906.  July.      Paukeu,  Charles  Herbert,  ASSOC.M.INST.C.E.,  Puhlic 

Works  Dept.^  Alergin,  Bunnah,  India. 
''''''  1906.  July.    *PiiiLLii>s,  Charles,  84,  Park  Avenue  South,  Crouch 

End,  y. 
-'^"  1900.  July.      Plomer,  Percival  Freeman  Pigott,  assoc.m.inst.c.e., 

Heath  wood,  5,  Dacres  Road,  Forest  Hill,  JS.E. 
1906.  July.      Rees- Jones,  Edward  William,  m.d.,  d.p.h..  Medical 

Officer  of  Health,  Lincoln. 
1906.  July.      JSeccombe,  John  AV^illiam   Smyth,   d.p.h.,  l.r.c.p., 

M.u.c.s.,  liogal  Armg  Medical  Corps,  Devonport. 
^'1906.  July.      STRiXiFELLOW,  William,  AS.soc.M.iNsr.c.E.,  >S«rm/or 

and  tSanitartf  Insjtector.  Ashhourne,  Derbyshire. 
'*'*^^  1906.  July.      Tu(XMi»sox,    Charles    Albert,    m.a.,    m.d.,    m.k.c.p., 

M.R.C.S.E.,  D.P.H.,  VXi.  Harleg  Street,  Loiulon,    W. 
^"'-  1906.  July.  M  UNi)EKHii.L,  Thomas  John,  k.c.s..  ''  Sfanletf,'"  Quern- 
more  Hocul.  Bromleti,  Kent. 
1906.  July.      Young,  Isaac,  LT^,  Thurhigh  lioml,  lialham,  S.  W. 
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ASSOCIATES. 

X  Marked  thus  luive  passed  the  Examhiatiou  of  the  Institute  for  iDSi^ectors  of  Nuif«anceM. 
^  Passed  Examination  in  Practical  Hygiene  for  School  Teachers. 

O'ln-.  i9()(j    July.    JlhvDFORD,  James  Vivderick,   Waterwarhs  Engineers 

(Mice,  Leeda. 
^'"  1906.  July,   s  CiRppELL,    Miss    ALirtha    Ann,    72,    Park  Grove, 

Barnslei/,  I'orks. 
''*''M906.  July.    sClegg,    Thomas,    South     Lane,    Blackleg,    Elland, 

Yorks. 
*""*  1906.  July.    JDAyiES,  Thomas  Ed\vin,  2,  Pleasant  Mount,  Ilolbeck, 

Leeds. 
1906.  July.   +Daty,  Francis  Edmund,  5,  Agnho  Villas,  St.  Johns 

Moad,  Harlswood,  Surrey. 
1906.  July.    +Easdale,  Thomas  George,  Highways  Surveyor  and 

Inspector,  East  Cowton,  Northallerton. 
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'""  1806.  July.   il'iitTU,  Herbert  (loodwin,  O'raiulr  Vue,  StauHunjlt 

'*""1W)6.  July.    JFiAVMAS,   Ciiarles  William,    lOO,    WoUth;i  Hood, 

SoHUilowa,  Great  I'armoutA. 
""  1906.  July.    JFiimi,  diaries  Edward,  Sanitary  l)f,u.,  Sanitarfi 

Bmni  Offires,  llotiif  Koiuj. 
"■■'\m^.  .Tilly.  sPrv,  Misa  Mnbel  Lilian,  71,  6'eome  S(i-«i.  :Sa/(air, 

■^liii>U>,,  7oA». 
'""lflU6.  July.    JGoouai-'l,    Herbert    Samuel,  .)7,    UuaiHer   Hood, 

'""^lOOe.  July.  iGoLKLAY.  Noniiun  ilacleotl.  I'ahlu  Htahh  lk,4., 
P.O.  Bo.,     illU.  J.Virt.inMiov,.  Trantvnnl. 

™'1906.  Julv.  s  Greenwood.  JILss  Anuie.  ^/.n  Te,t>ue,  I :.-aijn  fait, 
.U.,lkol»,roi,J,  V'lrAM. 

'"-'  19U6.  July.    jGlllFI-iN,  Jolin  Taylor,   W'armt  Itoatl,  Vhuujford. 

"™1906.  July,    JKlLBDKS.  Kieliard  Hugh,  .Huri-e;ii>r  and  Iiitptrtor. 

""lOOa.  July.   jKiMi,  Johii  William,  90,  f^hitveh  Uoad,  .S„>itlihilh, 

Ballon. 
'"""ISOH.  July,  s  LosfiBOTTOM,  Abraham,  Whiuhall  Houd.  D,iyhUa<j- 

lon.  HMr  Ihadfoid. 
'""I9U6.  July.    s.MvidiN   MissGladys  Winifred,  46  rfto/-,i/o,(yf«t(i, 

TI..>r.,lo.,    Ihnlh. 

""190«.  July.   IMiLLEK,  Mis^  Eliiabetli,  Iiolation  Ilotj>Ua/,  South- 

'■"19U«.  July.    I-Mii-LKK,  John.  '20.  ]tat\dolph  U„t,  tkliuhurgh. 
'■"1906.  July.    :\..i.rn.MoUE.  William    Pliillib...T,   .->1.  r<xil  Ulnet, 

Phiioovtii. 
""ia06.  Julv.    iO'H\I.LOKAN,   Daniel  Josepli.   *■(>(■   /Ifrtli   St„,-ard, 

Ji.X..  Uo.>!i  KoH'i. 
'"'■  1906.   July.    iPAiKEB,  William 'George,  46,  Ihulilon   /{mid,  Ilieh- 

""JI908.  July.    iPKimSEB,  Ernest  Charles  Camp,  •' ;i«,"fu,/.-  V'ltren- 

<lo,.  limd,  Luton. 
'"M906.  Julv.    SKKr-t.  Miss  Horence  E.,  2,  f;-aiui7/<:  Uwid,  FrUin-i- 

Imlt.  Hear  Brtidfortl. 
""  1006.  Julv,    SR^uEUTO,  Miss  Ethel  Adair,  The  (  ollfie  of  llyiime 

■uvl  Ph.m.;i}  T.-audixj,  Uu„.ftrmU,ui .WB.      ' 
""1006.  Julv.  'S  HowiioTnAM,  Miss   Felii-in,   Jliirtan,   iirnr   Bariuleu, 

Vor/.-^. 
1908.  July.    :Hvi.kb,  Ei-n^Bl    Edward,  "  Koimhdoivn,"  Bterhcroft 

It.xvl,  n»i,hr.,. 

""19(16.  July.    JSWKEEHOX,   Frank.   .H^,   Staiutatd   Road,   Vat^'ord, 
""1U06.  July.    ■'Smithbox,   Miss   Sarali   VLkt^^^w  , -i,  Aaro-id  .Street, 

'•'■'  I9fl6.  July.     Stuui[olme.  MissFlorenct-Mary,  Vot,Ul,-«in,,  lliadt, 

';n.l<, •>.,„-,,.  \:„-  Zealand. 
•"19116.  July.     Tavi->r,  (ie.ii^,^-  Edward,    lis.    White   I/,,.:  La>u, 

/i«.w.,  .V.  ir. 
""  1!"K!.  July.      Wharton.  UuejIi,  I'Mu-  l/eaUk  Dci-t.,  ClutUr. 
'"'  IDO:;.  Mar.      Wi\r;nKi.i>,  H.  W..  :f  I,   ir«,7oe.(-  Jtxid,  I'addU.jion, 
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GENERAL   NOTES. 


National  Conference  on  Infantile  Mortality, 

The  idea  of  holding  national  discussions  concentrated  on  one  specific 
subject  of  general  importance  is  an  excellent  one,  which  has  always 
received  encouragement  from  The  Royal  Sanitary  Institute  as  likely  to 
be  productive  of  the  greatest  practical  good.  The  National  Congress  on 
Infant  Mortality  held  in  the  Caxton  Hall,  Westminster,  on  the  13th  and 
14th  June,  was  of  this  character,  there  being  present  some  450  delegates, 
representing  105  municipal  authorities  in  all  parts  of  the  kingdom  and 
13  county  councils.  The  Conference  took  place  under  the  presidency  of 
The  Right  Honourable  John  Burns,  whose  opening  address  consisted  of  a 
characteristic  speech,  with  a  striking  appeal  to  glorify,  dignify,  and  purify 
motherhood  throughout  the  land.  A  mere  glance  at  the  titles  of  the 
numerous  papers  submitted,  and  the  names  of  their  authors,  indicates  the 
valuable  nature  of  the  gathering,  and  the  really  wide  field  of  woi  k  which 
lies  before  the  nation  in  dealing  with  this  vital  question  in  all  its  ramifica- 
tions. It  is  impossible  here  to  do  more  than  present  the  ten  resolutions 
which  were  passed  by  the  Conference,  but  these  will  perhaps  sufficiently 
portray  the  feeling  of  the  meeting  on  the  various  problems  under  discus- 
sion. At  the  close  of  the  Conference  it  was  agreed  to  form  an  Executive 
Committee  to  give  effect  to  the  resolutions,  which  are  as  follows : — 

1.  **That  the  Educiition  Department  be  urged  to  add  instruction  in  Elemen- 
tary Hygiene  with  reference  to  tlie  dietar\'  and  rearing  of  infants  to 
tlieir  present  scheme  for  systematically  training  girls  in  the  senior 
classes  in  the  practice  and  principles  of  personal  hygiene  and  the 
elements  of  dietary." 

-.  '*  That,  in  the  opinion  of  this  Conference,  immediate  legislation  is  required 
enabling  sanitary  autliorities  to  establish  or  support  depots  for  the 
supply  of  pure,  or  modified,  or  sterilised  milk,  and  to  defray  any  cost 
out  of  the  moneys  available  for  public  health  purposes." 

.'5.  "  That,  in  view  of  the  information  submitted,  the  Conference  is  of  opinion 
that  all  still  births  should  be  notified  within  forty-eight  hours  to  the 
medical  officer  of  health  of  the  district  in  which  they  occur,  and  that 
no  burial  should  take  place  without  a  medical  certificate." 

4.  -That  notification  of  all  births  be  given  within  forty-eight  hours  to  the 

medical  officer  of  health  of  the  district  in  which  they  occur." 

5.  '•  That,  in  the  opinion  of  this  Conference,  the  question  of  the  insurance  of 

infant  lives  under  twelve  months  is  one  demanding  serious  considera- 
tion ;  and,  with  a  view  to  receiving  reliable  information,  the  Govern- 
ment should  be  asked  to  appoint  a  Departmental  Committee  of  Enquiry 
on  the  whole  question." 
0.  (a)  "That  the  period  of  one  month's  abstention  from  factory  work  away 
from  home  now  imposed  on  mothers  be  extended  to  at  least  three 
months,  and  that  on  their  return  to  work,  evidence  must  be  produced 
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satisfactory  to  the  local  authority  that  proper  provision  has  been  made 
for  the  care  of  the  child. 
(h)  That  no  employer  of  labour  shall  |>ennit  a  woman  advanced  in  preg- 
nancy to  engage  in  factory  lalx)ur  unless  her  ability  therefore  has  been 
certified  to  the  satisfaction  of  the  local  authority/' 

7.  (a)  "  That  having  regard  to  the  ascertained  fact  that  in  centres  of  industries 

where  women  are  largely  employed  away  from  their  homes  an  excessive 
number  of  deaths  of  infants  takes  place,  and  that  this  is  contributed  to 
by  the  improper  conditions  existing  at  the  houses  in  which  infants  are 
placed  out  to  nurse,  it  is  necessary  that  the  persons  by  whom,  and  the 
places  into  which  infants  are  received,  should  be  under  supervision  bv 
the  Local  Sanitary  Authority. 
(6)  That  the  Infant  Life  Protection  Act  he  amended  to  remedy  abuses 
which  are  not  at  present  provided  against.'* 

8.  *'  That  all  preparations  offered  or  sold  as  food  for  infants  should  be  certi- 

fied by  a  Government  Analyst  as  non-injurious,  and  that  each  packet 
should  contain  its  analysis." 

9.  "  That  the  Dairies,  Milksho])s,  and  Cowsheds  Order  is  defective,  and  that 

any  amendment  should  extend  the  definition  of  disease  as  applied  to 
animals,  and  should  make  the  provision  of  Regulations  by  Local 
Authorities  compulsory.  That  the  scope  of  the  Regulations  should  be 
extended  to  cover  dirty  milk,  and  should  enable  Loc<il  Authorities  to 
prohibit  the  sale  of  any  milk  which  fails  to  comply  with  the  condition'^ 
of  purity  agreed  upon."  J.  R.  K. 

Purity  of  the  Food  Supply. 

The  purity  of  the  food  supply  is  a  >ubject  which  has  recently  been  receiving 
a  considerable  amount  of  public  attention  on  account  of  the  statements  made 
with  regard  to  the  preparation  and  packing  of  meat  for  consumption.  The  chief 
remedies  for  the  very  undesirable  state  of  things  which  has  been  disclosed,  would 
seem  to  lie  in  the  effective  inspection  of  the  premi-^es  and  conduct  of  the  busi- 
ness, and  also  the  inspection  of  the  meat  and  other  materials  used.  ThL< 
inspection  to  be  of  practical  value,  must  of  course  bt?  carried  out  by  competent 
officers,  and  the  training  and  certific^ition  of  such  officers  is  a  matter  which  The 
Royal  Sanitary  Institute  has,  ever  since  its  foundation,  specially  impressed  upon 
local  authorities. 

In  the  discussions  that  have  lately  taken  place  in  the  House  of  Commons, 
the  President  of  the  Local  Government  Hoard  said  tlmt  he  was  fully  aware  of 
the  need  for  securing  that  the  powers  of  inspection  possessed  by  local  authorities 
should  be  exercised  as  far  as  possible,  and  in  a  suhsequeut  Debate,  the  Secretary 
of  State  for  War  stated  that  the  army  oiHcers  charged  with  the  examination  of 
food,  held  certificates  from  Birkenhead  and  The  Roval  Sanitary  Institute,  and 
emphasised  the  fact  that  the  Examination  of  The  Royal  Sanitary  Institute  wa^  a 
very  searching  one. 

These  Examinations  have  been  carried  on  by  the  lustitute  for  the  past  six 
years,  and  arc  held  in  the  principal  centres  in  Great  13ritain,  and  have,  by  special 
request,  been  extended  to  Colonies  w  here  other  Examinations  are  held  by  the 
In8titut<\ 

The  syllabus  has  been  very  carefully  arninged.  and  has  been  approved  by  the 
Local  Government  J3oard  of  England,  the  Local  Government  Board  of  Scotland, 
and  the  Local  Government  Board  of  Ireland  ;  and  tiie  Council  endeavour  in 
every  way  to  make  the  Course  of  Tniining  at  the  In^^titute,  and  the  Examination, 
thoroughly  practical  in  every  respect. 
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THE  ROYAL  SANITARY  INSTITUTE. 


ARTICLES  RELATING  TO   PUBLIC   HEALTH, 
Appearing  In  the  chief  British  and  Foreign  Jonmals  and  Transactions. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed  in 
the  Library  of  the  Institute  for  the  use  of  the  Member's  and  Associates, 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 

**  Engixeering  Record."  Investigations  of  the  Effect  on  Man  of  High 
Air  Pressures.     30th  June,  1906,  p.  796. 

Description  of  experiments  in  connection  with  the  effect  of  air  pressure  in  deep 
diving  and  caisson  working. 

Hygiene  of  Special  Classes,  Trades,  and  Professions,  and 

Municipal  Administration. 

*'  Engineering  Record."  A  Model  New  Abattoir  in  NeAv  York  City. 
30th  June,  1906,  p.  786. 

Illustrated  description  of  model  abattoir  and  plant.  The  main  building  is 
98  ft.  by  125  ft.,  and  five  stories  high  above  ground  floor,  the  stock  pens  being 
on  the  top.  The  capacity  is  2,800  cattle  per  day  slaughtered  and  dressed. 
Details  are  given  in  subsequent  numbei's. 

Hyde,  Charles  Gilman.  The  Structural,  Municipal,  and  Sanitarj* 
Aspects  of  the  Central  Califomian  Catastrophe.  [Earthquake.]  JSVi- 
gineering  Record^  23rd  June,  1906,  p.  76e5. 

Description  of  the  interference  witli  the  water  supply,  collection  of  refuse, 
and  general  sanitation. 

Simmons,  T.  B.  The  Housing  of  the  AVorking  Classes.  Jouni.  Inst.  San, 
Eng.,  Vol.  IX.,  Part  I.,  1905,  pp.  43-48. 

General,  referring  specially  to  suburbs  of  London,  vrith  discussion. 

Building  Materials,  Construction,  and  Machinery. 

"  Engineering  Record."  A  Comparison  of  Formulas  for  Concrete 
Beams.     5th  May,  1906,  p.  568. 

A  comparison  of  formulas  by  nine  different  authorities  applied  to  the  same 
beam. 

Scott,  A.  A.  H.  The  Planning  and  Construction  of  Factory  Buildings, 
with  special  regard  to  the  application  of  Armoured  Concrete.  Joiini. 
Inst  San.  Eng.,  Vol.  IX.,  Part  II.,  1906,  p.  34. 

Refers  to  Ventilation,  Lighting,  Heating,  Water-supplv,  and  Drainage 
(pp.  46-48). 

L 
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MEETINGS    HELD. 


Examinations. 

Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 
Norwich,  July  27th  and  28th ;  3  Candidates ;  2  Certificates  granted. 

Inspectors  of  Nuisances. 
Norwich,  July  27th  and  28th :  31  Candidates  ;  11  Certificates  granted 

Candidates  who  have  received  Certificates. 

Sanitary  Sdoice  as  apjdied  to  Buildings  and  Public   Works. 
Ahchek,  William  Hekry.  Hutley,  Edward. 

Inspectors  of  Nuisances. 

Banneeman,  David  Black.  Emett,  Joseph  Pare. 

Bloavee,  Eobebt  Thomas.  Hodgson,  Helen  Saeah  Coopbb, 

Canham,  Gaefield  Ewart.  Lloyd,  William  Thomas. 

Cobb,  William.  Meylee,  Sydney  Jason. 

Cox,  Charles  Leslie.  Mitchell,  Mabt  Colquhoun. 

KousE,  Feancis  James. 


FORTHCOMING   MEETINGS. 


Sessional  Meetings. 

Belfast^  October  5th  and  6th. — "  The  Sanitary  History  of  Belfast 
for  the  Past  Thirty  Years,"  by  Conway  Scott,  Executive  Sanitary  Officer. 

Brighton^  October  27th. — Discussion  on  "Co-ordination  of  Measures 
against  Tuberculosis,"  to  be  opened  by  Sir  Wm.  Broadbent,  Bart. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances  under  the  Public  Health  Act,  1875 — 

Belfast,  October  oth  and  6  th. 

Liverpool,  October  12th  and  13tli. 

Nottingham,  October  19th  and  20th. 
Inspectors  of  Meat  and  other  Foods — 

Newcastle,  October  26th  and  27th. 
In  Hygiene  in  its  bearing  on  School  Life — 

Liverpool,  October  12  th  and  13th. 

Nottingham,  October  19th  and  20th. 

Lectures  to  Sanitary  Officers. 

The  Forty-second  Course  of  Lectures  and  Demonstrations  to  Sanitary 
Officers  will  commence  on  Monday,  September  10th.  The  Lectures  are 
arranged  to  include  the  subjects  scheduled  for  the  examination  for  In- 
spector  of   Nuisances   held    by   The  Koyal  Sanitary   Institute   and  the 
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Sanitary  Inspectors'  Examination  Board  (formed  by  The  Sanitary  Insti- 
tute and  other  bodies). 

Lectures  <jx 
Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 

A  Course  of  Lectures  has  been  arranged  to  assist  those  desiring 
instruction  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 
suitable  to  Foremen  of  Works,  Bmlders,  and  those  engaged  in  Allied 
Trades,  Managers  of  Property,  Teachers  and  Lecturers,  and  others  who 
are  desirous  of  obtaining  the  Certificate  of  the  Institute  in  Sanitary 
Science  as  applied  to  Buildings  and  Public  Works. 

Inspections  and  Demonstrations  are  arranged,  and  include  visits  to 
Disinfecting  Stations,  Municipal  Depots,  Artizans'  Dwellings,  Water- 
works, Sanitary  Works  in  Progress,  Refuse  and  Sewage  Disposal  Works, 
etc.,  etc.,  and  other  Public  and  Private  Works  illustrative  of  Sanitary 
Practice  and  Administration. 

The  Course  will  commence  on  September  28th. 

Codrse  of  Lectures  ox  Hychexe  in  its  beauin(j  on  School  Life. 

This  Course  of  Lectures  has  been  arranged  to  assist  Teachers  and 
others  interested  in  the  training  of  children  and  the  structural  conditions 
of  the  school,  who  purpose  entering  for  the  Examination  of  the  Institute 
in  Hj'^giene  in  its  bearing  on  School  Life. 

The  Second  Course  will  commence  on  September  17th. 

Course  of  Practical  Tr.vining  for  Mf:AT  Inspectors 

for  candidates  preparing  for  the  Examination  for  Inspectors  of  Meat  and 
Other  Foods,  conducted  by  The  Royal  Sanitary  Institute. 

The  Seventh  Course  will  commence  on  September  21st,  and  will  con- 
sist of  systematic  Practical  Training  in  the  Inspection  of  Meat  at  a  Cattle 
Market,  including  Demonstration  on  live  cattle  and  sheep,  slaughtering 
and  dressing  of  animals,  names  and  situations  of  the  organs,  diseases  of 
animals,  methods  of  stalling,  arrangements  of  markets  and  byres,  etc. 

Demonstration  will  also  be  arranged  at  a  knacker's  yard,  where  in- 
struction regarding  the  flesh  and  organs  of  the  horse  will  be  given. 

The  Course  will  continue  for  two  months. 

Demonstrations  will  be  given  at  the  Institute  on  Friday  evenings  and 
at  a  Market  on  Saturday  afternoons. 

In  addition  to  the  Practical  Training  at  a  Market,  the  Course  will 
include  the  Lectures  on  Meat  and  Food  Inspection  given  in  the  Parkes 
Museum. 

Special  Course  on  Food  and  Meat  Inspection. 

Third  Special  Course  of  Practical  Training  in  Food  and  Meat  Inspec- 
tion for  Commissioned  OflBcers  and  Professional  Students  preparing  for 
the  Examination  for  Inspectors  of  Meat  and  other  Foods,  conducted  by 
The  Royal  Sanitary  Institute,  will  commence  on  November  12th. 


Tlie  dates  and  suhjecU  of  the  Lectures  and  DemoiistrcUions  in  eacJi  Course 

are  given  itionth  htj  month  in  tlie  Calendar, 
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Calendar,  September  and  October,  1906. 

At  far  as  at  present  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  eacb  Month 
at  5  p.m. 

Exhibition  Committee         .         .  ]  Monday  in  the  week  preceding  the  Council,  at 
Congress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .         . )  Tuesday  in  the  week  preceding  the  Cooncil,  at 
Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Special  Purposes  Committee 
Finance  Conunittee    . 


Parliamentary  Committee  . 
New  Premises  Committee  . 
Disinfectant  Standardisation 
Committee 


\  Wednesday  in  the  week  preceding  the  Council, 
I  at  4  p.m.  and  5  p.m. 


•  As  occaiiion  requires. 


The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

Council  and  Committee  Meetings  are  suspended  dunng  August  and  September,  and 

the  Museum  and  Library  are  closed  on  Public  Holidays. 

SEPTEMBER. 

10  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  A:  Introductory  Remarka, 
Public  Health  Acts— English,  Scotch,  Lish;  other  Statutes  relatii^  to  Public 
Health;  By-laws  (Model,  etc.),  Relations,  Orders,  Memoranda,  etc,  by 
J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h..  m.o.ii.  Lambeth. 

12  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  B :  Public  Health  (London) 
Act ;  Metropolis  Local  Management  Acts ;  By-laws  and  Regulations  in  force  in 
the  Administratiye  County  of  London,  by  J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.pjb. 

14  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  C :  Factory  and  Workshop 

Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  affect  the  Sanitaiy 
Inspector;  Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  J.  Priestley, 

B.A.,  M.D.,  M.B.C.S.,  D.P.H. 

15  8.     Inspection  and  Demonstration  of  Wimbledon  Sewage  Works,  at  about  2.45  p.nL 

Conducted  by  C.  H.  Ck)oper,  m.inst.c.e..  Borough  Engineer  and  Surveyor. 

17    M.    Lecture  to  School  Teachers,  at  7  p.m.     *'  Physiology,"  by  Prof.  H.  R  Kenwood, 

M.B. 

17  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — Gknenl, 
A:  Outdoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.s.k.,  m.o.h,,  Finsbury. 

19  W.  Inspection  and  Demonstration  in  the  District  of  Islin^n,  at  2  pjn.  (number 
limited).  Conducted  by  James  K.  L^gatt,  Supt.,  Pubhc  Health  Dept,  Borough 
of  Islington. 

19  W.  Demonstration  in  the  Parkes  Museum,  at  6  p.m.  Building  Materials  and  Con- 
struction, by  the  Director,  E.  White  Wallis,  F.8.a 

19    W.  Lecture  to  School  Teachers,  at  7  p.m-    '*  Physiology,"  by  Prof.  H.  R  Kenwood, 

M.B. 

19  W.  Lecture  to  Sanitary  Officers  at  7  p.ui.  Duties  of  a  Sanitary  Inspector-— Genenl 
B:  Indoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.s.e. 

21    F.    Lecture.    Meat  Inspectors' Course  at  6.30  p.m. 
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21    F.    Lecture  to  School  Teachers,  at  7  p  m.    "  Physiology/'  by  Prof.  H.  R.  Kenwood, 

M.B. 

21  F.  Demonstration  in  the  Parkes  Museum,  at  6  p.m.,  Baths  and  Layatories,  by  the 
Director,  E.  White  Wallis,  F.s.s. 

21  F.    Lecture  to  Sanitary  Officers  at  7  p.m.     Duties  of  a  Sanitary  Inspector — 0  : 

Offensive  Trades  and  Trade  Nuisances,  etc.,    by  G.  Newman,  m.d.,  d.p.h. 

22  8.    Inspection  and  Demonstration  at  the  Southwark  and  Vauxhall  Water  Works, 

Hampton,  at  about  2.30  p.m. 

24  M.  Demonstrations  in  the  Parkes  Museum,  at  6  p.m.,  Waste  Preventers  and  Water 
Closets,  by  the  Director,  E.  White  Wallis,  f.8.s. 

24  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Infectious  Diseases,  by  A.  Wellesley 
Harris,  m.r.c.s.,  d.p.h.,  m.oji.  Lewisham, 

26  W.  Demonstration  in  the  Parkes  Museum,  at  0  p.m.,  Pipe  Joints,  etc.,  and  Drain 
Testing  Appliances,  by  the  Director,  E.  AVliite  Wallis,  f.s.s. 

26  W.  Lecture  to  Sanitary  Officers  at  7  p.m,    Methoils  of  Disinfection,  by  A.  Wellesley 

Harris,  >i.r.c.s.,  d.p.h. 

27  Th.  Inspection  and  Demonstration  at  John  Knight  &  Sons'  Soap  Works,  Silvertown, 

at  3  p.m. 

28  F.    Lecture  to  School  Teachers  at  7  p.m.    *'Food  and  Clothing,"  by  Col.  J.  Lane 

Notter.  RA.M.C. 

28  F.  Demonstration  in  the  Parkes  3Iuseum,  at  «>  p.m.,  House  Drainage,  by  the 
Director,  E.  White  Wallis,  f.s.s. 

28  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    *'  Elementaiy  Statistics,"  by  A.  Wellesley 

Harris,  m.r.c.s.,  d.p.h. 

29  8.    Demonstration — Meat  Inspectors'  Course  at  2  p.m. 

29  S.  Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works,  Ealing,  at 
2.15  p.m.  Conducted  by  Charles  Jones,  m.inst.c.e..  Borough  Engineer  and 
Surveyor. 

OCTOBER. 

1  ]VL   Lecture  to  School  Teachers  at  7  p.m.   "  Physical  Exercises,"  by  P.  Boobbyer,  ii.d. 

2  T.    Demonstration  of  Book-keeping  as  canied  out  in  a  Sanitary  Inspector's  Office, 

at  the  Public  Health  Office,  Town  Hall,  Upi>er  St.,  Islington,  N.,  at  7  p.m., 
by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough  of  Islington. 

3  W.  1  Lecture  to  Sanitary  Officers  at  7  p.m.    **  Elementary  Physics,"  by  E.  J.  Steeg- 

4  Th.  j      mann,  m.b.,  m.r.c.s.,  d.p.h. 

5  F.    Lecture— Meat  Inspectors*  Course,  at  0.30  i).m. 

5  F.     Lecture  to  Sanitary  Officers  at  7  p.m.    "  Elementary  Chemistry,"  by  E.  J.  Steeg- 

mann,  m.b.,  m.r.c.s.,  d.p.h. 

-'>    F.  1  Sessional  Meeting,  at  8  p.m.,  Uelfast.    *'  The  Sanitary  Histoir  of  Belfast 
for  the  past  Thirty  Years,"  by  Conway  Scott,  Executive  Sanitary  Officer. 

6  S.  i  Ditto. — Visit. 

5  F.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  and 

6  S.  J     for  Inspectors  of  Nuisances,  Belfast. 

i\    8.    Inspection  and  Demonsti*ation  at  the  Aylesbury  Dairy  Company's  premises,  St. 
Petersburgh  Place,  Bayswater,  W.,  at  2.30  p.m. 

8    M.   Demonstration  on  Water  Supply  in  the  Pai'kes  Museum,  at  6  p.m.,  by  the 
Director,  E.  White  Wallis,  f.s.8. 

8    M.  Lecture  to  School  Teachers,  at  7  p.m.,  "  School  Buildings,  Water  Supply,  etc.," 
by  J.  Osborne  Smith,  f.r.i.b.a.. 

8    M.   Lecture  to  Sanitary  Officei-s  at  7  p.m.    "  Elementary  Chemistry  and  Meteorology^" 
by  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

10  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept,  Borough 
of  Islington. 

10  W.  Lecture— Sanitary  Science  Course,  at  7  p.m.  ''Analysis  of  Air  and  Water,*'  by 
E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 
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12    F.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Calculations,  Measurements,  and  Plans 
and  Sections,"  by  W.  C.  Tyndale,  m.inst.c.e. 

12  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 

13  S.  j     Inspectors  of  Nuisances,  Liverpool. 

13    S.    Demonstration— Meat  Inspectors  Course,  at  2  p.m. 

13    S.    Inspection  and  Demonstration  at  the  Lambeth  Disinfecting  Station,  at  2.30  p.m. 
Conducted  by  J.  Priestley,  m.d.,  d.p.h..  Medical  Officer  of  Health.  Lambeth. 


CONTRIBUTIONS  AND  ADDITIONS  TO   LIBRARY. 

%*  For  publications  of  Societies  and  InstitutionSt  etc,,  see  under  "  AcademUt. 


ACADEMIES  (Bbitish). 

London.  The  Association  of  Head  Mistrtsses,  Keport,  1906.  72  pp.,  8vo. 
London,  190(5.  The  Associaim. 

The  Bintish  Association  for  the  Advancement  of  Scienc<'.     Report  of  the 

76th  Meeting,  South  Af  ricji,  August  and  September,  1905.  List  of  Members, 
1905.     653  pp.,  8vo.     London,  1906.  The  Association, 

The  Listittttion  of  Civil  Engineti's,   JNIinutes  of  Proceedings,  Vol.  CLXIII.. 


1905-6.     Part  I.     479  pp.,  8vo.     London,  1906.  The  Institution. 

Tlu  Survef/ors'  Institution.     Li^t  of  Members.     223  pp.,  8vo.     London, 


1906.  The  liutitutim. 


Anny    Medical    Department.      Report  for  the  Tear  1904,  with  Appendix. 

Volume  XLVI.     582  pp.,  8vo.     London,  1906.  The  DejmrtmetU. 

Barcelona.     Primer  Congros  D'Hygiene  de  Catalunya,  June,  1906.     178  pp., 

4to.     Earcelona,  1906. 
Belfast.     Infantile  Mortalit}-.     An  inquiry  into  its  causes  and  how  it  may  be 

reduced,  with  special  reference  to  the  City  of.    50  pp.,  8vo.     Belfast,  190(5. 
Berlin.      Feuerungsuntersuchungen    des    Vereins    fiir    Feueringsbetrieb    und 

Eauchbehiimpfung  in  Hamburg.     92  pp.,  4to.     BerHn,  1906.  F.  Uaier. 

Berne.     Rapport  du  Bureau  Federal  des  Assurances  sur  les  Entreprises  Priveee 

en  Matiere  d* Assurances,  in  1904.     151  pp.,  4to.     Berne,  1906. 
Board  of  Agricnlture  and  Fisheries.     Annual  Reports  of  Proceeding  under 

the  Diseases  of  Animals  Act,  the  Markets  and  Fairs  (Weighing  of  Cattle) 

Acts,  &e.,  <fcc.,  for  the  Year  1905.    105  pp.,  Svo.    London,  1906.     The  Board, 
Agricultural  Statistics,  1905.     Report  on  the  Agricultural  returns  iv- 

lating  to  acreage  and  product  of  crops  and  number  of  livestock  in  Gt.  Britain. 

with  summaries  for  the  L^nited   Kingdom,  British  possessions   and  foreign 

countries,  and   particulars   of  prices,   imports    and   exports   of    agricultunl 

produce.     :506  pp.,  Svo.     London,  1906.  The  Board, 

BnstoL     Education  Committee.     Syllabus  of  physical  exercises  for  use  in  the 

Committee's  schools.     Compiled  by  C.  Percy  Rea,  Superintendent  of  Physical 

Instruction.     69  pp.,  16mo.     Bristol,  1906.'  Tlie  Committre, 

Ghicago.     Biennial  Keport  o£  the  Department  of  Health  for  the  Year  1904-O. 

368  pp.,  Svo.     Chicago,  1906.  The  Dq^artutcnt, 
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Dalgado,  D.  G.     The  Climate  of  Lisbon  and  of  the  two  Health  Eesorts  in  its 

immediate  neighbourhood,  Mont  'Estorel  on  the  Riviera  of  Portugal,  and 

Cintra.    50  pp.;  Syo.     London,  1906. 
Elliott,  .¥.,  and  Elliott,  G.,  M.KCJ^.,  D.PM.    The  Public  Health  Acts  and 

other  Sanitary  Laws  and  Regulations.     Specially  prepared  for  the  Diploma  of 

Public  Healtli.     158  pp.,  8vo.     London,  1906.     Price  Ss. 

H,  K.  Lewis  (Publisher), 
Factories  and  Workshops.     Annual  Report  of  the  Chief  Inspector  for  the  year 

1905.     447  pp.,  fcp.     London,  1906.  The  Chief  Inspector. 

Geological  Sm-vey  of  England  and  Wales.     Memoirs :  Explanation  of  Sheets 

ti26  and  340.     The  Geology  of  the  Country^  near  Sidmouth  and  Lyme  Regis. 

By  H.  B.  Woodward,  F.R.S.,  and  W.  A.  'E.  Usslier,  F.G.S.      96  pp.,  Svo. 

London,  1906. 
The  Water  Supply  of  Suffolk  from  Underground  Sources  t  with  records 

of  sinkings  and  borings.     By  W.  Whitaker,  F.B.S.     177  pp.,  Svo.     London, 

1906. 

Memoirs:    Soils  and  Subsoils  from  a  Sanitary  Point  of  View,  with 


especial  reference  to  London  and  its  neighbourhood,  by  H.  B.  Woodward, 
F.R.S.     Second  Edition.     82  pp.,  8vo.      London,  1906. 

His  Majestijs  Government. 

Oordon,  M,  H.^  M.D,,  B.Sc.  Report  on  an  Investigation  of  the  Ventilation  of 
the  Debating  Chamber  of  the  House  of  Commons.  212  pp.,  fcp.  London, 
1906.  Nis  Majestifs  Government. 

Greenwich  Boyal  Observatory.  Magnetical  and  Meteorological  Observations, 
1904.     14*5  pp.,  4to.     Edinburgli,  1905.  The  Astronomer- Itoy ah 

Japan.  Annual  Report  of  the  Health  of  the  Imperial  Navv  for  the  year  1903. 
161  pp.,  Svo.     Tokio,  1906. 

Leipzig.  Sechsundrieszigster  Jahresbericht  des  Kunigl.  Landes  -  Medizinal 
Kollegiums  iiber  das  Medizinal wesen  in  Konigreiche  Sachsen,  auf  das  Jahr 
1904.     401  pp.,  8vo.     Leipzig,  1906. 

I«ocal  Qovemment  Board.  Report  on  Further  Experiments  on  Sulphur 
Dioxide,  as  applied  in  the  Destruction  of  Rats  and  in  Disinfection  on  Ship- 
board.    By  John  Wade,  D.Sc.     N(i.  232.     48  pp.,  fcp.     London,  1906. 

Dr.  S.  W.  Wheaton's  Report  upon  the  Sanitary  Circumstances  and 

Administration   of    tlie   Narberth   Rural   District,   No.   233.      11    pp.,   fcp. 
London,  1906. 

Dr.  F.  St.  George  Mivart's  Report  on  the  General  Sanitary  Circum- 


stances and  Administration  of  tlie  Urban  District  of  Royston  (Yorkshire), 
and  upon  tht»  Prevalence  of  certain  Infectious  Diseases  therein.  No.  234. 
13  pp.,  fcp.     London,  1906. 

Index  to  the  Reports  of  the  Medical  Officers  issued  during  the  Years 


1891-92   to    1903-04.      Prepared   by   A.   A.   Mussen,   M.D.,   D.P.H.,   and 
W.  Hanna,  M.B.,  D.P.H.     99  pp.,  Svo.     Liverpool,  1906. 

Dr.  R.  Farrar's  Report  on  the  Sanitary  circumstances  and  Administra- 


tion of  the  Valley  Rural  District,  Anglesey.    No.  235.    8  pp.,  fcp.     London, 
1906. 

Dr.  L  W.  Darra  Mair's  Report  to  the  Local  Government  Board  on  the 


Sanitary  Circumstances  and  Administration  of  the  Rural  District  of  Pockling- 
ton.     No.  236.     13  pp.,  fcp.     London,  1906. 

Dr.  H.  Timbrell  Bidstrode's  Report  to  the  Local  Government  Board, 


upon   a  re-inspection  with  Dr.  R.  Farrar,  of  the   Durham  Rural  District. 
No.  237.     9  pp.,  fcp.     London,  1906.  W.  //.  Poiver,  C.B.,  F.R.S. 
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London.  Infantile  Mortality,  National  Conference  on.  Eeport  of  the  Pro- 
ceedings of  the  Conference  held  in  the  Caxton  Hall,  Westminster,  on  the  13th 
and  14th  June,  1906.     ;3U  pp..  8vo.     London,  1906. 

Messrs,  P,  S.  Kin^  ^*  i^on. 

Law  Reports.     Five  years'  Digest,  1901-1905,  of  aU  the  cases  reported 

in  the  Law  Keports  and  in  the  Weekly  Not<>s,  from  the  commencement  of 
1901  to  the  end  of  1905.     1,61:3  pp.,  8vo.     London,  1906. 

The  Incorporating  Council  of  Law  Rejtorthig  for  Bnglaml  and  Wahx, 
Tuhercnlosis  (International  Congress  of  1905).     Copy  of  report  of  C.  T. 


WiUiams,  M.A.,  M.D..  F.R.C.P.,  and  H.  T.  Bulstrode,  M.A.,  MJ).,  D.P.H.. 

the  Delegates  of  His  Majesty's  Government  to  the  International  Congress  on 
Tuberctdosis,  held  at  Paris  from  the  2nd  to  the  7th  October,  1905.  89  pp., 
8vo.     London,  1906. 

Seventh  International  Congress  of  Architects,  London,  16th-2l8t  July, 


1906,  under  the  auspices  of  the  Koyal  Institute  of  British  Architects.    Ab- 
stract of  Papers.     95  pp.,  4to.     London,  1 906. 

TJie  Royal  Institute  of  British  ArchiUcts. 

Lovibond,  J.  W.  An  Introduction  to  the  Study  of  Colour  Phenomena,  ex- 
plaining a  new  theory  of  colour  based  entirely  on  experimental  facts,  with 
applications  to  scientific  and  industrial  investigations.  48  pp.,  Svo.  London, 
1905.  The  Author. 

Manitoba.  The  Historical  and  Scientific  Societi/  of.  The  Moose  and  Wapiti  of 
Manitoba,  a  plea  for  the  preservation,  by  J.  P.  Timier.  8  pp.,  Svo.  Win- 
nipeg, 1906. 

Thf  HistoAcal  and  Scientific  Society  of.     A  Great  City  Library,  bv  G. 

Bryce,  LL.D.,  P.R.S.C.     S  pp.,  Svo.     Winnipeg,  1906. 

llie  Historical  and  Scientific  Society  of.     Annual   Rt^port  for  the  year 


1905.     7  pp.,  Svo.     Winnipeg,  1906. 

The  Historical  and  Scientific  Society  of.     The   Galicians  Dwelling  in 


Canada  and  their  Origin,  bv  31.  A.  Sherbinin,  B.Sc.     10  pp.,  Svo.    Winnipeg, 
1906.  "  The  Sociitu. 

• 

Marriott,  W..  h\E.Met.Soc.  Some  Facts  about  the  Weather.  32  pp.,  8vo. 
London,  190G.  W.  Marriott,  F.BJl€t.Soc. 

Mersey  and  Irwell  Joint  Committee.  Keport  (May,  1906),  by  B.  A.  Tatton, 
M.Inst.C.E.,  Chief  Inspector.     15  pp.  Svo.     Manchester,  1906. 

E.  A.  Tatton,  MJnst.i.E. 

Metropolitan  Asylums  Board.  Annual  Beport  for  the  year  1905.  320  pp.r 
Svo.     London,  1906.  '  The  Board. 

IffiVhigftTi  Stat^  Board  of  Health.  Report  of  the  Secretary  for  the  year  ending 
June  30th,  1904.     221  pp.,  Svo.     Michigan,  1905.  '  The  Board, 

Moor,  C.  G.,  M.A.,  F.I.C.,  and  Hewlett  E.  T.,  M.I).,  D.P.H.  Applied  Bac- 
teriology. Third  Edition.  An  Elementarj'  Handbook  for  the  use  or  Students 
oF  Hygiene,  ^Medical  Oflicers  of  Health,  and  Analvsts.  475  pp.,  Svo.  Lon- 
don, 1906.  '  Bailliere,  Tindall,  ^  Coiiv 

New  South  Wales.  Keport  of  the  Board  of  Health  on  Leprosy  in  New  South 
Wales  for  the  year  19f)5.     19  pp.,  fcp.     Sydney,  1906. 

Ashhurton  Thompson^  M.D.,  D.P.H* 

Philadelphia.  Tnuisactions  ot  College  of  Physicians.  Volume  27.  252  pp.,  Svo. 
Philadelphia,  19U5.  The  Colkifc. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF    BOOKS. 


MEiMOlES   OF  THE   GEOLOGICAL  SURVEY,   EXGLAXT) 

AND   WALES.* 

Although  24  pages  larger  than  the  first  edition,  the  price  is  much  less.  The 
chief  additions  are  in  the  chapter  on  Water-supply  and  Drainage.  Th(»  main 
object  of  the  work  is  to  assist  in  the  choice  of  a  place  of  residence ;  but  naturally 
many  other  subjects  are  treated  of. 

The  various  subsoils  are  described  from  a  lithologic  rather  than  a  stratigraphic 
standpoint.  After  made  ground  and  alluvium,  the  various  gravels  and  sands  are 
described,  then  mixed  subsoils,  then  clays,  and  then  the  Chalk.  Keraarks  follow 
on  the  subsoil,  with  reference  to  sites,  etc.  Water-supply  is  treated  under  two 
heads,  London  and  Rural.  This  is  followed  by  a  chapter  on  Sanitary  considera- 
tions in  regard  to  situation  of  houses,  in  which  meteorologic  conditions  are 
noticed.     With  strict  appropriateness  the  last  chapter  is  devoted  to  cemeteries. 

The  index  (of  12  pages)  is  very  elaborate,  and  shows  at  a  glance  on  what 
geologic  formations  each  place  stands :  this  is  done  by  means  of  letters.  The 
principal  heights  are  also  given. 

In  the  capital  map,  no  less  than  15  divisions  of  subsoils  are  very  clearly  shown 
by  colours,  7  being  grouped  in  the  clayey  series,  3  in  the  gravelly,  and  3  in  the 
sandy,  with  marshland  as  vanguard,  and  chalk  as  rearguard. 

The  work  is  a  most  useful  one,  and  should  have  a  rapid  sale.  W.  W. 

LOCAL   GOVERNMENT   BOARD   INDEX.t 

This  is  a  continuation  of  the  Index  to  the  Reports  of  the  Medical  Officers, 
which  was  initiated  by  Dr.  J.  B.  Russell,  and  compiled  by  Drs.  Marsh  and 
Irvine,  from  1858  to  1893. 

It  includes  references  to  the  thirteen  annual  volumes  issued  by  the  Medical 
Officers  from  1891-92  to  1903-04.  Each  volume  is  indicated  by  the  year  to 
"which  the  contained  Report  refers,  the  subsequent  figures  referring  to  the  pages. 

As  in  former  years,  the  ^Medical  Officer  has  from  time  to  time  submitted  to 
the  Local  Government  Board  as  additional  Supplements  to  his  Annual  Reports, 
special  reports  on  important  subjects,  such  as  "  Cholera,"  "  Plague,"  "  Lead 
Poisoning  and  Water  Supplies,"  etc.  A  list  of  those  published  during  the  years 
in  question  is  given,  with  the  date  of  publication,  and,  in  some  cases,  a  short 
synopsis  of  the  contents.  References  to  the  more  important  reports  and  papers 
contained  in  these  Supplements  are  also  included  in  the  Index. 


*  Local  Government  Board  Index  to  the  Reports  of  the  Medical  Officers,  issued  durinfir 
the  years  1891-92  to  1903-4.  prepared  by  A  A.  Mussen,  M.D.,  D.P.H.,  Assistant  Medical 
Officer  of  Health,  aty  of  Liverpool,  and  W.  Hanna,  M.A.,  M.D.,  D.P.H.,  Assistant  MedicMl 
Officer  of  Health,  Port  of  Liverpool.    99  pp.,  8vo.    Liverpool,  Tinkling  &  Co. 

t  Memoirs  of  the  Geological  Survey,  England  and  Wales.  Soils  and  Subsoils  from  a 
Sanitary  Point  of  View,  with  especial  reference  to  London  and  its  Neifi[hbourhood,  by 
n.  B.  Woodward.,  P.E.S.  Ed.  2.  pp.  vi.,  82,  plate  (coloured  map).  Price  Is.  6d.,  8vo. 
London,  1906. 

M 
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ARTICLES  RELATING  TO   PUBLIC   HEALTH, 
Appearing  in  tlie  clilef  British  and  Foreign  Journals  and  TransacUims. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings  >— 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 
Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  DisposaL 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  fUed  in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 

Chilvers,  Geo.  W.,  F.R.Met.Soc.     Meteorology  in  its  bearing  on  Sani- 
tary Science  and  Engineering.     Surveyor^  4tli  May,  1906,  pp.  489-90. 

Definitions.  The  study  of  Meteorology.  Water  supply.  Sewerage  and 
sewage  disposal.  Construction  of  dwellings.  Ventilation.  Heating.  Lighting. 
Roads  and  streets.     Smoke  and  fog. 

Hygiene  of  Special  Classes,  Trades,  and  Professions  and 

Municipal  Administration. 
Freeman,  Albert  C.     Crematoria  and  Columbaria.     Building  Newi, 
IDtli  Jan.,  1906,  pp.  87-8. 

General  pra(;tice  of  the  Ancients,  practical  considei-ations.  Descriptions  of 
various  Crematoria.     Cost. 

Cadell,  Henry  M.,  B.Sc.     The  Garden  City  Question   in   Scothind. 
Surveyor,  23rd  Feb.,  1906,  pp.  254-5. 

Comparison  of  English  and  Scotch  requirements.  Suitable  industries.  Bentalru 
Cost  of  houses.     Concrete  construction. 

Gray,  C.  Curtis.     Garden  Cities.     Surveyor,  16th  Feb.,  1906,  pp.  230- 
31. 

Descriptions  of  Garden  Cities  at  Letch  worth  and  Cardiff.  Hampstead  Ghurden 
Suburb.     General  remarks. 

Thompson,  tiAMES.     The  Sanitation  of  Southend-on-Sea.    Joum.  InsL 
San.  Eng.,  Vol.  IX.,  Part  L,  1905,  pp.  30-42. 

A  gi^neral  account,  with  discussion. 

Water  Supply,  Seweragre,  and  RefUse  DisposaL 

Cooper,  C.   H.,  M.Inst.C.E.     The  Water  Supply  of  the  Wimbledon 
District.     Survey or^  30th  March,  1906.     Supplement. 

Early  methods  of  supply.  General  history.  Ancient  supply  to  Hampton 
Court.     Artosijui  Wells. 
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"Engineeiuxg  Record."      The   Sewerage   System    of    New   Orleans. 
26th  May,  1906,  p.  640. 

Pirst  article  on  the  planning  and  construction  of  the  sewerage  of  t^le  city  with 
a  population  of  325,000. 

Experiments  with  Tar  and  Oil  for  Roads  at  Jackson,  Tenn. 


30th  June,  1906,  p.  800. 

Mode  of  application,  cost,  and  results. 

Francou,  Mons.     The  Sterilization  and  Filtration  of  Water  Supplies. 
Surveyor^  5th  Jan.,  1906,  p.  9. 

AVater  supply  of  the  French  town,  Lectoure.     The  "  Ferroclilor "  Sterilizer. 
Description  of  tlie  installation.     Cost.     The  apparatus. 

Fuller,  George  W.     Notes  on  Sprinkling  Filters  for  Sewage  Treat- 
ment.    Engineering  Record^  23rd  June,  1906,  p.  756. 

Historical  notes  and  description  of  sprinkling  filters  as  compared  with  contact 
filters. 

Hazen,  Allen.      The  Disposal  of  the  Sewage  of  Paterson,  N.J.     En- 
gineering Record  J  11th  Aug.,  1903,  p.  144. 

Illustrated  description  of  the  treatment  of  municipal  sewage  containing  a  large 
amount  of  mill  matter. 


FORTHCOMING   MEETINGS. 


Sessional  Meetings. 

Belfast^  October  r)th  and  6th,  7.30  p.m. — Discussion  on  *'  The  Sewage 
Purification  Problem,  with  special  reference  to  Sewage  Discharge  into  a 
Tidal  Estuary,"  by  Jas.  D.  Williamson,  M.D.,  M.Ch.,  M.A.O.,  R.U.I. 
Visits  will  be  made  to  the  Corporation  Pumping  Station,  Sewage  Outfall 
Works,  and  the  New  Infectious  Diseases  Hospital. 

Brighton^  October  27th,  11  a.m. — Discussion  on  "Co-ordination  of 
Measures  against  Tuberculosis,"  to  be  opened  by  Sir  Wm.  Broadbent, 
Bart.,  K.C. V.O..  LL.D. 

Ex^VMINATIONS. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances  under  the  Public  Health  Act,  1875 — 

Belfast,  October  5th  and  6th. 

Liverpool,  October  12th  and  13th. 

Nottingham,  October  19th  and  20th. 
Inspectors  of  Meat  and  other  Foods — 

Newcastle,  October  26th  and  27th. 
In  Hygiene  in  its  bearing  on  School  Life — 

Liverpool,  October  12th  and  13th. 

Nottingham,  October  19th  and  20th. 
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Special  Course  on  Food  and  Meat  Inspection. 

Third  Special  Course  of  Practical  Training  in  Food  and  Meat  Inspec- 
tion for  Commissioned  Officers  and  Professional  Men  preparing  for  the 
Examination  for  Inspectors  of  Meat  and  other  Foods,  conductea  by  The 
Royal  Sanitary  Institute,  will  commence  on  November  12th. 

The  daie^  ami  subjects  of  the  Lectures  and  Demonstrations  in  each  Course 

are  given  month  ht/  month  in  the  Calendar, 


Calendar,  October  .vnd  No^tcmber,  1906. 

As  far  as  at  jn'esent  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

Exhibition  Committee         .         .)  Monday  in  the  week  preceding  the  Council,  at 
Congress  and  Editing  Committee)  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .        .  ]  Tuesday  in  the  week  preceding  the  Council,  at 
Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Special  Purposes  Committee       .  |  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    .         .         . )  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  . 

New  Premises  Committee  .         .    *„  ^„„„-  «  ^^,.;^a 
•w\i  '  e    1.    X   Ox     J    J-    J.*  -As  occasion  requures. 

Dismfectant  Standardisation     .  ^ 

Committee     .        .         .        .^ 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  cIosckI  at  1  pjn.  on 
Saturdays. 

Council  and  CommitUe  Meetings  are  suspended  during  August  and  SeptemheTf  ami 

the  Museum  and  Library  are  closed  on  Public  Holiday$. 

OCTOBER. 

2  T.    Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inapector's  Offloe, 

at  the  Public  Health  Office,  Town  Hall,  Upper  St.  Islington,  N.,  at  7  jKntt 
by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough  of  lalingUm. 

3  W.  1  Lecture  to  Sanitary  Officers  at  7  p.m.    "  Elementary  Physics,"  by  E.  J.  Steog- 

4  Th.  j     mann,  m.b.,  m.r.c.s.,  d.p.h. 

5  F.    Lecture— Meat  Inspectors'  Course,  at  6.30  p.m. 

b    F.    Lecture  to  Sanitary  Officers  at  7  p.m.    **  Elementary  Chemistry,"  by  E.  J.  Steog- 
mann,  m.b.,  m.r.c.s.,  d.f.h. 

5  F.    Sessional  Meeting,  at  7.30  p.m.,  Belfast.— Discussion  on  *'  The  Sewage  Pniifi- 

tion  Problem,  with  special  reference  to  Sewage  Discharge  into  a  Tidal  Estnaiyr 
by  Jas.  D.  Williamson,  m.d.,  m.ch.,  m.a.o.,  b.u.i. 

6  S.    Visits  will  be  made  to  the  Corporation  Pumpins  Station,  Sewage  Outfall  Works, 

and  the  New  Infectious  Diseases  Hospital,  Belfast 

:^    F.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Woriu,  ud 
^    S.  J     for  Inspectors  of  Nuisances,  Belfast. 

()    S.    Inspection  and  Demonstration  at  the  Aylesbury  Dairy  Company's  premises,  St 
Petersburgh  Place,  Bayswater,  W.,  at  2.30  p.m. 
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8  M.  Demonstration  on  Water  Supply  in  the  Parkes  Museum,  at  6  p.m.,  by  the 
Director,  E.  White  Wallis,  f.s.8. 

8  M.  Lecture  to  School  Teachers,  at  7  p.m.,  **  School  Buildings,  Water  Supply,  etc.,'* 
by  J.  Osborne  Smith,  f.r.i.b.a.. 

8  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  *'  Elementary  Chemistry  and  Meteorolog}%" 
by  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

10  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

10  W.  Lecture— Sanitary  Science  Course,  at  7  p.m.  "Analysis  of  Air  and  Water,"  by 
£.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

12  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Calculations,  Measurements,  and  Plans 
and  Sections,"  by  W.  C.  Tyndale,  m.ixst.c.k. 

12  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 

13  S.  j     Inspectors  of  Nuisances,  Liverpool. 

13    S.    Demonstration— Meat  Inspectors'  Course,  at  2  p.m. 

13  S.  Inspection  and  Demonstration  at  the  Lambeth  Disinfecting  Station,  at  2.30  p.m. 
Conducted  by  J.  Priestley,  m.d.,  d.p.h.,  Medical  Officer  of  Health,  Lambeth. 

ir»  M.  Lecture  to  School  Teachers  at  7  p.m.  "  School  Furniture,"  by  Prof.  H.  R. 
Kenwood,  m.b.,  d.p.h. 

15    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    "  Building  Materials,"  by  A.  Saxon  Snell, 

F.R.I.B.A. 

17  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
Imiited).  Conducted  by  James  R.  Leggatt,  Supt.  Public  Health  Department, 
Borough  of  Islington. 

17  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Sanitary  Building  Construction,*'  by  A. 
Saxon  Snell,  f.b.i.b.a. 

17    W.  Lecture  to  School  Teachers  at  7  p.m.   "  Physical  Exercises,"  by  P.  Boobbyer,  m.d. 

19    F.     Lecture— Meat  Inspectors'  Course,  at  0.30  p.m. 

19  F.  Lecture— Sanitary  Science  Course,  at  7  p.ra.  *'  Sanitary  Building  Construction  " 
(Advanced),  by  A.  Saxon  Snell,  f.r.i.b.a. 

Examinations  in  Practical  Sanitary  Science  as  applied  to  Buildings  and  Public 
Works,  for  Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School 
Life,  Nottingham. 


19  F. 

20  S. 


20  S.  Inspection  and  Demonstration  at  the  Camberwell  Infirmaiy,  Brunswick  Square, 
Peckham  Road,  S.E.,  at  2.15  p.m.    Conducted  by  Edwin  T.  Hall,  v-p.b.i.b.a. 

22    M  Lecture  to  Sanitary  Officers  at  7  p.m.    "  Sanitary  Appliances,"  by  W.  C.  Tyndale, 

M.IN8T.C.E. 

24  W.  Inspection  and  Demonstration  at  L.C.C.  Municipal  Lodging  House,  Kemble 
Street,  Drury  Lane,  W.C,  at  3  p.m. 

24  W.  Lecture  to  Simitary  Officers  at  7  p.m.  "Details  of  Plumbers'  Work,''  by  J. 
Wright  Clarke. 

26  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Ventilation,  Warming,  and  Lighting,'* 

by  A.  Saxon  Snell,  f.r.i.b.a. 

^    a'  \  Examination  for  Inspectors  of  Meat  and  other  Foods,  Newcastle. 

27  8.    Sessional  Meeting,  at  11  a.m.,  Briguton.     Discussion  on  "Co-ordination  of 

Measures  against  Tuberculosis,"  to  be  opened  by  Sir  Wm.  Broadbent,  Bart., 

R.C.V.O,,  LL.D. 

27    S.    Demonstration— Meat  Inspectors'  Course  at  2  p.m. 

27  S.  Inspection  and  Demonstration  at  Marvlebone  Workhouse,  and  Public  Baths,  at 
3  p.m.    Conducted  by  A.  Saxon  Snell,  f.b.i.b.a. 

29    M.    Lecture  to  Sanitary  Officers  at  7  p.m,    "  House  Drainage,"  by  W.  C.  Tyndale, 

M.INST.C.E. 

31  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Diept.,  Borough 
of  Islington. 

31    W.  Lecture  to  Sanitary  Officers  at  7  p.m.    **  Water  Supply;  Sources  of  Supply  and 
Distribution,"  by  J.  E.  Worth,  m.inst.c.e. 
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2    P.    Lecture — Meat  Inspectors'  Course  at  6.30  p.m. 

2    F.    Lecture  to  School  Teachers  at  7  p.m.    *'  Physical  Conditions,"  bj  J.  Kerr,  m. a.,  if. d 

2    F.    Lecture  to  Sanitary  Officers  at  7  p.m.    •*  Water  Composition/*  by  A.  Wellesley 
Harris,  m.r.c.s.,  d.p.h. 

2  F.  1    Examination  in  Sanitary  Science  as  applied  to  Buildings  and  Public  WchIls, 

3  S.  j       and  for  Inspectors  of  ^ui8ances,  Aberdeen. 

f)    M.   Lectiu*e  to  Sanitary  Officers  at  7  p.m.    "  Sewerage,"  by  J.  E.  Worth,  M.rNST.CE. 

7    W.  Inspection  and  Demonstration  at  a  Factory  Building,  at  3  p.m.     Conducted  by 
H.  D.  Searles-Wood,  f.r.i.b.a. 

7    W.  Lecture  to  Sanitary  Officers  at  7  p.m.     "Sewage  Disposal,"  by  J.  E.  Worth, 

M.IN8T.C.K. 

7     VV.  Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Conditions,"  by  J.  Kerr,  11.A., 

M.D.,  D.P.H. 

7    W.  Lecture  to  Sanitary  Officers  at  7  p.m.    "  Scavenging,"  by  J.  E.  Worth,  ]krj[KST.c.E. 

9    F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
10    S.  J     for  Inspectors  of  Nuisances,  Newcastle-on-Tyne. 

10    S.    Demonstration— Meat  Inspectors*  Course  at  2  p.m. 

12    M.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 
Inspection,  by  James  King,  m.b.c.t.s. 

12  M.   Lecture  to  Sanitary  Officers  at  7  p.m.    '*  Signs  of  Health  and  Disease  in  AnimaU 

destined  for  food,  when  alive  and  after  slaughter.     Tuberculin  and  other 
Tests,"  by  W.  Hunting,  f.rc.v.s. 

13  T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meit 

Inspection,  by  James  King,  m.h.c.v.8. 

13  T.    Lecture— Meat  Inspectors'  Course,  6.30  p.m. 

14  W.  Lecture  to  Sanitary  Officers  at  7p.m.    "  The  Names  and  Situations  of  the  Qigaos 

of  the  Body  in  Animals,"  by  W.  Hunting,  f.r.c.v.s. 

15  Th.  Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  the  Metro- 

politan Cattle  Market,  at  3  p.m.,  by  James  King,  m.b.c.v.8. 

16  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    Diseased  Meat,  with  a  Demonstration  of 

Morbid  Specimens  collected  from  Meat  Markets,  by  James  King,  M.R.c.y.s. 

lA    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     "Practical  Methods  of  Stalling  and 
Slaughtering  Animals,"  by  W.  Hunting,  m.r.c.v.s. 

17  S.    Demonstration — ^Meat  Inspectors'  Course  at  2  p.m. 


CONTRIBUTIONS  AND   ADDITIONS  TO   LIBRARY. 


MEDICAL  0FFICEE8  OF  HEALTH  AND  OTHER  SANITARY 

REPORTS. 

Aberdeen,  jbr  May  and  June,  1906. .   Prof.  Mattlmv  Hay,  M,D, 
Bethnal  Green,  1905  . ,   O.  P,  Bate,  M.D.,  F.KCJS. 

Birkenhead,  1905 R.  Sydney  Marsden,  D.Sc.y  D.P.H.,  F.R.S. 

Birmingham,  1905 J.  Rohertsm,  M.D.,  B.Sc. 

Birmingham  (Report  of  the  Housing 

Committee),  1906  . .  . .  . .  J.  lioberUon,  M.D.,  B.Sc. 

Cardiff,  1905 E.  Walford,  M.TK,  D.P.H. 

Carnarvonshire  (Combined  Sanitary 

Bistricts),  1905 P.  Fraser,  M.D.,  B.Sc. 

Chester  C.C,  1905 F.  Vaclur,  F.R.C.S.,  M.R.C.P. 

Gleethorpes-with-Thranscoe,  1905  . .   T.  Newhy,  M.D. 
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ly,  1905   . . 

barton  (C.C.),   (San.  Ins.)  1905 

iburgh,  1905       

«  C.C.,  1905 

uoester  C  C,  1905 

nwich,  1905 

mey,  1905         

isworthU.D.C,  1905   .. 

ford,  1905  

fordshire  C.C.,  1905 

combe,  1905 

dngton,  1905 

berley.  (San.  Dept),  1905 

irk  C.C.,  1905 

[sham,  1905       

rpool,  1905        

Ion  (City  of),  four  weeks  ending 
th  iVIay,  five  weeks  ending  16tli 
ne,  and  four  weeks  ending  14th 

ly,  1906 

sstoft,  1905        

sastle-upon-Tyne,  1905 

port  Port  Sanitary  Authority, 

v/c^  ••  ••  ••  •• 

hamptonshire  CO.,  1905 
inghamshire  C.G.,  1905 

ington,  1905 

ar,  1905  

ion,  1905  

mond,  1905 
•rd,  1905 
ghai,  1905 
ley,  1905 
[elens,  1905 
Eport,  1905 
erland,  1905 

jy  CO.,  1905 

xninster,  1905  . . 
shire  CO.,  1905 
^erhampton,  1905 
Iwich,  1905 


W.  J.  HowarUi,  M,D,,  D.P.H. 

J),  Dunbavm 

Sir  Henry  Littlejohn,  M.D,,  LL,D, 

J.  a  Thresh,  D.Sc.,  M.D.,  D.P.H. 

J,  Middhton  Martin,  B.A.,  MM,,  D,P,H. 

E.  G,  Annis,  M,R,CJS.,  D,P,H, 
J.  King  Warry,  M.D.,  M.R,C.P. 
J.  Richmond,  M.A.,  M.D,,  D,P.B. 
H.  Cecil  Moore,  M,R.O.S.,  L.S.A. 

F.  E.  Fremantle,  F.R.O.S,,  D.RH. 
E,  J.  Slade-King,  M.D,,  D.RH. 
T.  Orme  Dudfield,  M.D. 

J.  S.  Dunn. 

J.  T.  WiUoii,  M.D.,  D.P.H. 

A.  W.  Harris,  M.R.C.S.,  D.P.H. 

E.  W.  Hope,  M.D.,  D.Sc. 


W.  ColUngridge,  M.D.,  D.P.H. 

A.  Marshall. 

H.  E.  Ar)n8trong,  D.Hy. 

J.  Howard  Jones,  M.D.,  D.Sc.  CM. 

C.  E.  Paget,  M.R.C.S.,  D.P.H. 

H.  Handford,  M.D.,  D.P.H. 

R.  Dudjield,  M.B.,  D.P.H. 

F.  W.  Alexander,  M.R.C.S.,  D.P.H. 

H.  0.  PilUngton.  M.R.C.S. 

J.  H.  Crocker,  M.D.,  D.P.H. 

C.  H.  Tattersall,  L.R.C.P.,  M.R.C.S. 
A.  Stanley,  M.D.,  B.S.Lond.,  D.P.H. 

D.  L.  Thomas,  M.R.C.S.,  D.P.H. 
J.  J.  Biichan,  MJ).,  D.P.H. 
Meredith  Tomig,  M.D.,  D.P.H, 
H.  Renney,  M.D.,  D.P.H. 

E.  C.  Seaton,  M.D.,  F.R.C.P. 

F.  J.  Allan,  M.D.,  D.P.H.,  F.R.S.Edin. 
J.  Tubb'Tho7)Uis,  L.R.C.P.,  D.P.H. 

H.  MaUt,  B.A.,  M.D. 
S.  Davies,  M.D.,  D.P.H. 


Idition  to  the  hooks  presented  to  the  Library,  the  following  wm^ks  connected 
with  Sanitary  Science  Jiave  been  publisJied : — 

Jiam,  It.  J.,  D.P.H.,  Capi.  R.A.M.C.     The  Care  of  Children:  Practical 

Qts  for  Mothers  and  Nurses  at  Home  and  Abroad.     London :  The  Scientific 

)8s,  Ltd. 

L,  W.  J.,  D.Sc,  M.B.,  F.R.S.     Sanitary  Laws  of  Scotland  and  Principles  of 

blic  Health.     Oliver  &  Boyd,  Edinburgh  and  London. 

ie,  J.,  M.A.,  M.B.,  D.P.H.     Physical  Efficiency.     London  and  New  York : 

P.  Putnam's  Sons.     1 906. 
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Curtis,  E.,  M,D.     Nature  and  Healtli :  A  Popular  Treatise  on  the  Hygiene  of 

the  Person  and  the  Home.   ^New  York :  H.  Holt  &  Co.     1906. 
Drinkwater,   F.,   M.D.     Food  in  Health  and  Disease.     London  :  J.  M.  Dent 

&  Co.     1906. 
Edinburgh.      The   Edinburgh   Stereoscopic   Atlas    of    Anatoniv.      Editor,  D. 

Waterson,  M.A.,  M.D.     T.  C.  &  E.  C.  Jack.     1906. 
Elkington,  //.  E,  G„  Ll-CoL,  li.A.M.C,    Not<?s  on  Military  Sanitation.    London: 

St.  John's  Ambulance  Association.     1906. 
Orimshaw,  J,,  MJ),,  D.P.H,     Health  Talks  about  Children :  An  appeal  for  thf 

Child.     Birkenhead:  Brimmeirs  Printing  Works.     1906. 
Hasluck,  Paul  N.     Builders'  Work  in  its  Legal  Aspect.     Cassell  &  Co. 
Howells,    W,  JI.,  M.D,      Text-book  of  Physiolog)-  for  Medical  Students  and 

Physicians.     London  and  Philadelphia :  W.  B.  Saunders  &  Co.     1905. 
London.     Eecent  Advances  in  Physiology  and  Bio-Cheniistrv.     Edited  bvL. 

Hill,  M.B.     E.  Arnold.     1906. 
Monro,    I\  A'.,  M.A,,  M.D.     Manual  of  Medicine.     2nd  Edition.     London: 

Baillii'i-e,  Tindall,  &  Cox.     1906. 
Newman,   C/.,  M.D.,  D.P.H.     Infant  Mortality:    A  Social  Problem.     London: 

Methuen  &  Co.     1906. 
Text-book  of  Anatomy.     Editor,  D.  J.  Cunningham,  F.R.S.     London 

and  Edinburgh :  T.  J.  Pentland.     1906. 
Poley,  Arthur  p.,  B.A,     The  La^^'  affecting   Drains  and  Sewers.      E}-re  and 

Spottiswoode. 
Sabin,  Lauis' Carlton,  B.S.,  O.K.     Cement  and  Concrete.     A.  Constable  &  Co. 
Sayers,  A.    Experiments  on  Hot-water  Systems.    London  :  San.  Pub.  Co.  1906. 
Stacpole,  Florence.     A  Healthy  Honit*  and  How  to  Keep  it.     Wells.  Cfardner, 

Darton,  &  Co.,  London. 


PARKES    MUSEUM    NEW    PREMISES    FUND. 

£   t.  I 

Amount  Allotted  by  Council         y,000    0   0 

cxsh  received  ix  donationsi,  etc.,  1899-1905       ...         1,1g7  u    6 

Promises  of  Donations  &  Subscriptions,  already 

REPORTED  to  Dec.  81,  190.") 1,04^    4    0 

Promises  of  Donations  to  the  Douglas  Galton 

vTALLejRjl  .*•  •••  •••  .••  .••  ... 

Contributions,  1906,  already  Reported 

Contributions  since  last  Report. 
G.  A.  Pingstone 
T.  G.  Harris       during  three  years 

1^,  LiONO   •••     .»•     •••     •••     •••     •••     ••• 

City  of  Nottingham   ... 
Sept.  ^oth,  1906. 


11(»  10 

0 

119  11 

0 
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0 
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t! 

10 
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0 
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THE  ROYAL  SANITARY  INSTITUTE. 


ARTICLES   RELATING  TO    PUBLIC   HEALTH, 
Appearing  In  tbe  chief  British  and  Foreign  Journals  and  TransacUoni. 

Abstracts  of  Titles  classified  in  tliis  List  under  the  following  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 
Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Reftise  DisposaL 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed  in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Ai 


Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Johnson,  Rev.  W.  Geology :  Handbook  to  York  and  District,  prepared 
for  the  British  Association,  190»),  p.  259. 

Gives  three  well-sections  on  plate  and  p.  205. 

KiNNicuTT- Leonard,  Prof.  P.  The  Sanitary  Value  of  a  Water 
Analysis.     Surveyor^  20th  April,  1906,  p.  438;  2*7 th  April,  1906,  p.  464. 

Nurmal  and  polluted  waters.  Value  of  survey.  Nitrogen  content  of  a  water. 
The  seasonal  variation.  Combined  chlorine.  Bacterial  analysis.  The  colon 
bacillus.     Ground  waters.     A.rtesian  waters. 

LiERNUR,  Francis.  Some  Notes  on  the  Liernur  Improved  Pneumatic 
Sewage  System.  Journ.  Inst.  San.  Eng,^  Vol.  IX.,  Part  II.,  1906, 
p.  27. 

Corrects  a  description  of  the  process  at  Pretoria.  Describes  the  installation 
at  Stansted.     Describes  the  advantages  of  the  process. 

Morgan,  E.  LI.  Address  on  Water  Supply.  Journ.  InsL  San.  Eng,^ 
Vol.  IX.,  Part  I.,  1905,  p.  69. 

Kefers  to  the  gravitation-supplies.    Treats  of  purification  of  water. 

K 
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I.      ■• 
Palmer,  E.  R.,  Ventilating,  Flushing,  and  Cleansing  of   Sewers  and 
Drains.     Journ,  Inst.  San,  Eng,,  Vol.  IX.,  Part  L,  1905,  p.  49. 

Deals  with  the  cause  of  sewer-smellg,  .and  describes  his  ventilating-column,  with 
discussion. 

PoLEY,  Arthur  P.    Some  Recent  Laws  on  Sewage  and  Drains.     Building 
News,  18th  May,  1906,  p.  697. 

Decisions  on  Metropolitan  sewers  and  drains.     Section  19  of  Public  Health 
Amendments  Act  a  cause  of  trouble.     Decisions  outside  Metropolitan  area. 

Watson,  F.  L.,  Assoc.M.Inst.C.E.      Destructor  By-products.      Surceyor, 
9th  Feb.,  1906,  p.  208. 

Getferal  classification  of  by-products.     Heat.     Types  of  boilers.     Electricity. 
Steam.     Clinker.     Flue  dust.     Old  tins.     Fish  manure. 

Whipple,  George  C.     Disinfection  as  a  means  of  Water  Purification. 
Engineering  Record^  28th  July,  1906,  p.  94. 

Description  of  experiments  at  various  places,  in  the  addition  of  chemicals  to 
potable  waters. 

The  Value  of  Pure  Water.    Engineering  Record,  8th  Sept.,  1906, 

p.  269 ;  15th  Sept.,  1906,  p.  303. 

An  attempt  to  put  a  money  value  on  the  various  characteristics  of  water,  with 
formul©  for  calcuLftting  the  deductions  to  be  made  on  account  of  impurities. 

Simmons,  Thomas  B.,  M.  R.  San.  Inst.      Sewage   Problems.      Surveyor, 
27th  April,  1906,  p.  462. 

Schemes  fqr  treatment  of  sewage  to  depend  upon  local  conditions.     Contact 
beds.     Sedimentation.     Broad  irrigation.     Chemical  precipitation. 

Heating,  Lighting,  and  Ventilation. 

Aldous,  F.     Ventilation  of  Buildings.     Joum,  Inst  San,  Eng,,  Vol.  IX., 
Part  XL,  1906,  p.  18. 
Discusses  various  details  of  arrangements,  etc. 

*'  Engineering  Record."     Heating  and  Ventilating  System  of  the  New 
Custom  House  in  New  York.     26th  May,  1906,  p.  649. 

Illustrated  description  of  the  plant  and  arrangements  for  heating  and  ventila- 
ting a  seven-story  granite  and  steel  structure. 

• —  The  Heating  and  Ventilation  of  the  New  Tacoma  High  School. 

5th  May,  1906,  p.  561. 

Illustrated  description  of  plant  and  arrangements  for  heating  and  ventilatiiig 
six-story  building. 

Hubbard,  Charles  L.     Heating  and  Ventilating  School  Houses.    En- 
gineering Record,  6th  October,  1906,  p.  386.* 

General  review  of  the  principles  of  furnace  heating,  and  the  indirect  gravity 
system  of  steam  heating. 
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MEETINGS    HELD. 

Sessional  Meetings. 

Belfast,— rThe  meeting  was  held  in  the  Council  Chamber  on  Octo- 
ber 5th,  when  a  discussion  on  "  The  Sewage  Purification  Problem,  with 
special  reference  to  Sewage  Discharge  into  a  Tidal  E>tuary,".  was  opened 
by  Jas.  D.  Williamson,  M.D.,  M.Ch.,  M.  A.O.,  R.TJ.T.  The  chair  was  taken 
by  Prof.  A.  Bostock  Hill,  M.D.,  D.P.H.  Visits  were  made  on  Saturday, 
the  6th,  to  the  Corporation  Pumping  Station,  Sewage  Outfall  Works,  and 
the  New  Infectious  Diseases  Hospital.  , 

Brighton. — The  meeting  was  lield  in  the  Royal  Pavilion,  when  a  paper 
was  read  on  "Voluntary  Notification  of  Phthisis  in  Brighton,"  by  A.  News- 
holme,  M.D.,  F.R.C.P.,  and  a  discussion  on  "Co-ordination  of  Measures 
against  Tuberculosis,"  was  opened  by  G.  A.  Heron,  M.D.,  F.R.C.P.  The 
chair  was  taken  by  Col.  J.  Lane  Notter,  M.A.,  M.D.,  R.A.M.C.  A  visit 
was  made  to  the  Sanatorium  for  Consumption. 

Examinations. 
The  following  Examinations  were  held  : — 

Sanitarij  Science  as  applied  to  Buildings  and  Public  Works, 
October  12th  and  13th,  Liverpool :  6  Candidates;  1  Certificate  granted. 

Lupectors  of  Nuisances. 

October  5th  and  6th,  Belfast :  8  Candidates  ;  4  Certificates  granted. 
October  12th  and  13th,  Liverpool:  24  Candidates;  11  Certificates  granted. 
October  19th  and  20th,  Xottingliam:  24  Candidates:  12  Certificates  granted. 

Hijgiene  in  its  hearing  on  School  Life, 
October  1 2th  and  13th,  Liverpool :  1  Candidate  ;  1  Certificate  granted. 

Candidates  who  have  received  Ceiitificates. 

Sanitary  Science  as  applied  to  Buildings  and  Public    Works, 

Moore,  Fredehick:  William. 

Inspectors  of  Nuisances, 

Beattj,  Samuel.  Lea,  Walter. 

Bond,  Ernest  Charles.  Leaversucii,  Jonx  William. 

Catherall,  AViLLiAM.  MacBride,  Helena  Steele. 

Crown-^shaw.  Bertua.  Madden,  Thomas  Eugene. 

Daniel,   William.  M'Bride,  Elizabeth  Spence. 

DU  Sautoy  Cathlin  Cecily.  Nicholas,  John  Beoinald  Gordon. 

Hall,  Bernard  Cecil.  Silkstone,  George  BowluVNJ>. 

Halliday,  John.  Steen,  Kate. 

HicKsoN,  Thomas.  Street,  Charles. 

Ingleton,  William.  Sutcliffe,  John  Edward. 

James,  Charles  Thomas.  Walker,  James. 

Jones,  Jessie  Maud.  Ward,  John  Henry. 

Keeley,  Cecil  John  Harvey.      Worden,  Jane. 

Kennan,  William. 

Hugiene  in  its  hearing  on  School  Life. 

HoLLAjfD,  George  Fuederjcb:. 


SUPPLEBIENT,  160 

FORTHCOMING  MEETINGS. 

Sessional  Meetings. 

Malvern,  December  1st,  11  sum. — Discussion  on  **The  Area  for  Sani- 
tary Adminstration,"  to  be  opened  by  J.  Willis  Bund,  Chairman,  Worces- 
tershire C.C. ;  and  on  "  Progress  in  Works  of  Public  Health  in  Malvern 
in  recent  years,"  by  W.  Osborne  Thorp,  Surveyor  and  Waterworks  En- 
gineer, Malvern  U.D.C. 

London,  December  12th,  8  p.m. — ^Discussion  on  "Heating  of  Buildings 
by  Gas  in  relation  to  Ventilation,"  to  be  opened  by  S.  Rideal,  D.Sc,  F.LC. 

The  following  places  are  proposed  for  1907  : — Eastbourne,  Plymouth, 
Glasgow,  Staffoixl,  Lancaster,  Leeds,  Leicester,  Hereford,  Shrewsbury, 
Durham,  and  Newcastle. 

Special  Course  on  Food  and  Meat  Inspection. 

Third  Special  Course  of  Practical  Training  in  Food  and  Meat  Inspec- 
tion for  Commissioned  Officers  and  Professional  Men  preparing  for  the 
Kxamination  for  Inspectors  of  Meat  and  other  Foods,  conducted  by  The 
Royal  Sanitary  Institute,  will  commence  on  November  12th. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances  under  the  Public  Health  Act,  1875 — 

Newcastle,  November  9th  and  10th. 
Manchester,  Nov.  30Lh  and  Dec.  1st. 

In  Hygiene  in  its  Bearing  on  School  Life — 

Newcastle,  November  l^th  and  10th. 
Manchester,  Nov.  30th  and  Dec.  1st. 

Calbndaii,  November  and  December,  1906. 

As  far  as  at  present  arrant/sd. 

Council  Meeting  are  held  AEonthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

Exhibition  Committee         .         .)  Monday  in  the  week  preceding  the  Cooncil,  at 
Congress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .         .| Tuesday  in  the  week  preceding  the  Coancil,  at 
MuHeum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Hp^ial  Purposes  Committee       .1  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    .         .         . )  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  .  .' 

New  IVmises  Committee  .  .  .  ^^  ^^^^^^^         j^^ 

Disinfei*tant   Standardisation  .  ^ 

Committee 

The  Parked  >[u8eum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  daji 
9.30  a.ui.  to  6.30  p.m.  The  Library  and  Office  are  cloaed  at  1  p.m.  on 
Saturdays. 

Council  awl  CommiUee  Meetings  are  suspended  during  AuguH  and  September,  and 

the  Museum  and  Library  are  dosed  on  Public  Hcilidaye, 
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NOVEMBER. 
2    F.    Lecture— Meat  Lispectors*  Course  at  6.30  p.m. 

2    P.    Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Conditions,"  by  J.  Kerr,  m.  a.,  m. d. 

2    P.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Water  Composition,"  by  A.  Wellesley 
Harris,  m.r.c.8.,  d.p.h. 

6  M.   Lecture  to  Sanitary  Officers  at  7  p.m.    "  Sewerage,"  by  J.  E.  Worth,  m.inst.c.e. 

7  W.  Inspection  and  Demonstration  at  a  Factory  Building,  at  3  p.m.    Conducted  by 

H.  D.  Searles-Wood,  f.r.i.b.a. 

7    W.  Lecture  to  Sanitary  Officers  at  7  p.m.     "Sewage  Disposal,"  by  J.  E.  Worth, 

M.IN8T.C.B. 

7     vv.  Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Conditions,"  by  J.  Kerr,  m.a., 

M.D.,  D.P.H. 

9    F.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Scavenging,"  by  J.  E.  Worth,  m.inst.c.e. 

9    F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
10    8\  j      for  Inspectors  of  Nuisances,  Newcastle-on-Tyne. 

10    S.    Demonstration — Meat  Inspectors'  Course  at  2  p.m. 

1*2    M.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 
Inspection,  by  James  King,  m.b.c.v.s. 

12  M.   Lecture  to  Sanitary  Officers  at  7  p.m.    ''  Signs  of  Health  and  Disease  in  Animals 

destined  for  food,  when  alive  and  after  slaughter.  Tuberculin  and  other 
Tests,"  by  W.  Hunting,  f.r  c.v.s. 

13  T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection,  by  James  King,  m.ii.c.v.8. 

13  T.    Lecture— Meat  Inspectors'  Course,  6.30  p.m. 

14  W.  Lecture  to  Sanitary  Officers  at  7  p.m.    "  The  Names  and  Situations  of  the  Organs 

of  the  Body  in  Animals,"  by  W.  Hunting,  f.r.c.y.s. 

15  Th.  Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  the  Metro- 

politan Cattle  Market,  at  3  p.m.,  by  James  King,  m.b.c.v.s. 

16  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    Diseased  Meat,  with  a  Demonstration  of 

Morbid  Specimens  collected  from  Meat  Markets,  by  James  King,  m.r.c.v.s. 

16  P.    Lecture  to  Sanitary  Officers  at  7  p.m.     *' Practical  Methods  of  Stalhng  and 

Slaughtering  Animals,"  by  W.  Hunting,  f.r.c.v.s. 

17  S.     Demonstration — Meat  Inspectors'  Course  at  2  p.m. 

19    M.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m. ,  on  Meat 
Inspection,  by  James  King,  m.r.c.v.s. 

19  M.    Lecture  to  Sanitary  Officers  at  7  p.m,    "The  Appearance  and  Character  of  Fresh 

Meat,  Organs,  Fat,  Blood,  Fish,  Poultry,  Milk,  Fruit,  Vegetables,  and  other 
food,  and  the  conditions  rendering  them,  or  preparations  of  them,  fit  or  unfit 
for  human  consumption.  Preserving  and  Storing  Meat  and  other  foods,"  by 
E.  Petronell  Manby,  b.a.,  m.d.,  d.p.h.,  Medical  Inspector,  L.G.B. 

20  T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection,  by  James  King,  m.b.c.v.s. 

21  W.  Inspection  and  Demonstration  at  Harrison  &  Barber's  Knackers'  Yard,  Winthrop 

Street,  Whitechapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  p.r.c.v.8. 

21  W.  Lecture  to  Sanitary  Officers  at  7  p.m.    The  Hygiene  of  Byres,  Lairs,  Cowsheds. 

and  Slaughterhouses,  and  all  places  where  animals  destined  for  the  supply  of 
food  are  kept,  and  the  Hygiene  of  Markets,  Didries,  and  other  places  where 
food  is  stored,  prepared,  or  exposed  for  sale,  and  transported,  by  E.  Petronell 
Manby,  b.a.,  m.d.,  d.p.h..  Medical  Inspector,  L.G.B. 

22  Th.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  Market  at  2  p.m. 

Conducted  by  James  King,  m.r.c.v.s. 


Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and 
for  Inspectors  of  Nuisances,  Manchester. 


SUPPLEMENT.  162 

23  F.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 
Lispection,  by  James  King,  m.r.c.v.s. 

23  F.    Lecture  to  Sanitary  Officers  at  7  p.m.     The  Laws,  By-laws,  and  Rc^gulations 

affecting  the  inspection  and  sale  of  Meat  and  other  articles  of  Food,  including 
.  their  preparation  and  adtilteration,  by  E.  Petronell  Manby,  b.a.,  ]i.D.^D.p.B., 
MedioEil  Inspector,  L.G.B. 

24  S.    Demonstration— Meat  Inspectors*  Course  at  2  p.m. 

24  S.     Demonstration  to  Commissioned  Officers  and  Profesdonol  Men,  at  3.p.nL,.at 

Metropolitan  Cattle  Market,  by  James  King,  m.b.c.v.s. 

26  M.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.,  oa  Tinned 
and  Potted  Foods,  by  Prof.  H.  R.  Kenwood,  m.b.,  d.p.h. 

25  W.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection,  by  James  King,  m.r.c.v.b. 

29  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.  Milk,  Butter, 
Cheese,  etc.,  by  Prof.  H.  R.  Kenwood,  m.b.,  d.p.h. 

SO    F.    Lecture— Meat  Insi^ectors'  Course  at  6.30  p.m. 
80    F. 

Dec. 

1     8. 

DECEMBER. 

1  8.  Demonstration  on  Meat  Inspection  to  Commissioned  Officers  and  Professional 
Men  at  Metropolitan  Cattle  Market,  at  3  p.m.,  by  James  King,  ii.B.c.v.8. 

1  8.  Sessional  Meeting,  at  ll  a.m.  Malvkhx.  Dismssion  on  '*Thc  Area  for 
Sanitary  Administration,"  to  be  opened  by  J.  Willis  Bund,  Cliairman  of 
Worcestershire  C.C.  *' Progress  in  W'-rks  of  Public  Health  in  Malvern,  in 
recent  years,"  by  W.  Osborne  Thorp,  Surveyor  and  Waterworks  Engineer, 
Malvern  U.D.C. 

6  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Fish,  Eggs, 

Tea,  Coffee,  Cocoa,  Chocolate,  and  Lime-juice,  by  Col.  J.  L^me  Notter,  ica., 

M.D.,  D.P.H.,  R.A.M.G. 

7  F.    Lecture  to  Commissioned  Officers  and  Proft«sional  Men,  at  5  p.m.    Wheat,  Rice. 

Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscuits,  Sugars,  by  Col. 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  r.a.m.c. 

7  F.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  and 

8  8.  J     for  Inspectors  ot  Nuisances,  London. 

8  S.  Demonstration  on  Meat  Inspection  to  Conr. missioned  Officers  and  Professional 
Men  at  Metropolitan  Cattle  Market,  at  3  p.m.,  by  James  King,  m.b.c.v.s. 

10  M.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Succulent 

Vegetables  and  Fruits.  Jams*  the  Condiments — Vinegar,  Pepper,  Mustard ; 
Prepared,  Concentrated,  and  Preserved  Ft-ods,  by  Col.  J.  Lane  Notter.  ii.A., 

M.D.,  D.P.U..  II.A.M.C. 

11  T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Alcoholic 

Beverages— Beer,  Wines,  Whisky,  Brandy,  etc.,  by  CoL  J.  Lane  Notter,  M.A., 

M.D.,  D.P.H.,  R.A.M.C. 

12  W.  Visit  to  Factory  for  preparation  of  Concentrated  and  Preserved  Fooda. 

1?.  W.  Sessional  Meeting;,  at  8  p.m.,  in  the  Parkes  Museum.  Discussion  on 
"  Heating  of  Builuings  by  Gas  in  relation  to  Ventilation,'*  to  be  opened  by 
8.  Rideal,  d.sc,  f.i.c. 

ifi    8  I  B^^t^ooination  for  Inspectors  of  Meat  and  other  Foods. 
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MEMBERS    AND    ASSOCIATES    ELECTED. 


MEMBEES. 

*  Marked  thas  have  passed  the  Exdmination  of  the  Institute  in  Sanitiry  Science  as  applied 

to  Buildings  and  Pablic  Works. 

I  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

8  Marked  thus  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  Its  bearing  on 

School  Life. 
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^^1906.  Oct.     *Abcheu,    William    Henry,    Gas    Works,    Cromer, 

Noi'folk, 

*"*  1906.  Oct.       Ash,  R.  V.  C,  m.b.,  cii.b.,  d.p.h.,  Causton  Street, 

Dunfermline,  Fifeshire^  N.B. 

^"^  1898.  Dec.  *JBellamt,  II.  E.,  Colombo  Drainage  Works,  Ceylon. 

^^*'1906.  Oct.       BuLLMORE,  Alfred  William  Ernest,  assoc.m.i.m.e., 

Garden  City,  Letcfiworth,  Herf^, 

'''M906.  Oct.  *iCHANT,   Frederick   Charles,   2o,  St.   PauVs  Road, 

Salisbury, 

"'^  1906.  Oct.  Crook,  Alfred  Herbert,  m.a.,  f.r.q.s.,  Queen's  Col- 
lie, Hong  Kong, 

'^'U906.  Oct.     iCuRRY,   WiUiam  Frederick,  Public    Works   Dept,, 

Pretoria,  Transvaal,  S,  Africa, 

""  1899.  July.     DAYiES,I)avidSamuel,M.D.,L.B.o.p.,D.p.H.(ilf.O.Zr.), 

40,  Prince  Street,  Bristol. 

*"'  1906.  Oct.       Gilbert,    Edwin    Osborne,  40,  Bloomsbury  Street, 

W.C,  (Public  Works  Dept,,  Punjab,  India), 

aioa^QQg^  Oct.     *GoLD8MiTH,  Henry  Edward,  8,  Granville  Avenue, 

Kowloon,  Hong  Kong. 

^"^  1906.  Oct.       Harvey,  Capt.  Frederick,  d.p.h.,  r.a.m.c,  c/o  Holt 

4'  Co.,  3,  Whitehall  Place,  S.  W. 

"*°  1906.  Oct.  Hector,  William,  AS80C.M.iy8T.o.E.,  Civil  and  Hy- 
draulic Engineer,  Tatura,  Rodney,  Victoria, 

""  1906.  Oct.      Hewetson,  Samuel  Williamson,  m.b.,  cm..  Pinchers 

Creek,  Alberta,  Canada, 

"*^  1906.  Oct.       HossACK,  William  Cardiff,  m.b.,  cm.,  m.d..  Plague 

Department^  Calcutttt,  Jndia, 

^^^^  1906.  Oct.     *HuTLEY,  Edward,  Borough  Enginefrs  and  Surveyors 

Office,  Colchester, 

'*'"  1906.  Oct.  JiCKELL,  Samuel,  assoc.m.inst.c.e.,  Borough  Engi- 
neer, Palmerston  Nortli,  New  Zealand. 

^^'^  1906.  Oct.       JoHNsox,  Frederick  Edward,  f.cs.,  9,  Prince  Strut, 

Hull,  Yorkshire, 

'^^'M90G.  Oct.      Johnston,    Charles,    assocm.inst.c.e.,    Jacolmhad, 

Upper  Sind,  India. 


2151 


SUPPLEMENT.  164 

****1906.  Oct.      KATBA.K,    Nanabhai    Navrosji,   l.m.&8.,   Bombay ^ 

India, 
"***  1906.  Oct.       KiBBY,  Henry  Gonyers,  Drainage  Engineer,  Muni- 
cipality of  Pretoria^  IVanwaal. 
'"'  1906.  Oct.      Lbitch,  Donald  Calder,  m.inst.c.e.,  P.O.,  Bo.v  1793, 

Johannesburg,  Transvaal. 
1906.  Oct.       Lbnnane,    Gerald    Quin,   f.b.c.s.,   l.b.c.p.,   d.p.u. 

(M.O.H,),  Town  Nail,  Batt^rsea,  S.  W. 
""  1906.  Oct.     *LiNDOx.  Richard,  42,  WhiUford  Boad,  Phnnouih. 
^"^1906.  Oct.       MooBE,  James,  assoc.m.inst.c.e.i..  Resident   Emji- 

ne^r,  Delgany   Main  Drainage   Works,  Llandaff 

Hall,  Merrion  Co,,  Dublin. 
**"1906.  Oct.      Neech,   James  T..  m.d.,  l.b.c.p.,  d.p.u.  (M.O.IL), 

Toum  Hall,  Halifax,  Ywks, 
^"*1906.  Oct.       Peabse,  Thomas  Frederick,  m.d.,  l.b.c  s.,  m.b.c.p  , 

D.P.H.,  37,  ChowringJiee,   Calcutta,  India, 
""  1906.  Oct.     *Raven,  Arthur  Robert  Fenton,  8a,  Hroveux  Itoad, 

Hong  Kong. 
""1906.  Oct.       RoBiKSoy,  Wilfred  Harold,  44,  Bedford  How,  W.C. 
^^^^  1906  Oct.  *  JSmail,  Adam,  Local  Government  Board  for  Scotland, 

125,  George  Street,  Edinburgh. 
''"  1906.  Oct.       SuTHEHLAND,  Donald  Slater,  Hebe  Cottage,  Thynne 

Street,  West  Bromwich,  Staffs. 
**^"'  1906.  Oct.       Synge,  Mrs.  Ella  Scarlett,  m.d.,  l.s.a.,  l.m.,  d.p.h., 

21,  Pelliam  J^la^e,  Thurloe  Square.  S.  W. 
"°"  1906.  Oct.     *Taylob,  John,  32,  South  Bank  Road,  Bury,  Lanes. 
'^'^  1906.  Oct.      Wilkinson,  Major  Edmund,  i.m.s.,  f.b.c.s.,  d.p.h., 

26,  Montpelier  Hoad,  Ealing,  W. 
1906.  Oct.       WiNTEB,Lt.-Col.  Thomas  Bassell,B.A.M.c.,M.B.c.8.F... 

L.8.A.,    D.P.H.,   The  Royal   Army  Medical   Corps, 

Meemt  U.P.,  India, 


ASSOCLA.TES. 

t  Marked  thus  have  passed  the  Ezamlaation  of  the  Instimte  for  Inspectors  of  Nulsancea. 

8  Marked  thus  have  passed  the  Examination  of  the  Institate  in  Hyfriene  in  its  bearing 
on  School  Life  (  Practical  Uygione  for  School  Teachers). 

If  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Meat 

and  Other  Foods. 

"'"1906.  Oct.  JAllen,  Mrs.  Annie  Henrietta,  The  Isolation  Hos- 
pital, near  Lydnet/,  Glos. 

''"  1906.  Oct.     JBailey,  Joseph,  KirJcUnds,  Wood  End,  Shipley. 

"'*^*  1906.  Oct.       Bean,  Alexander  Archibald,  Alva,  Clackmannan, 

''^'1906.  Oct.  JBedfokd,  Miss  Sarah  Mary,  14,  Other  Road,  Red- 
ditch,  Worcester. 

^''*  1906.  Oct.     JBloweb,  Robert  Thomas,  4,  Merton  Road,  Dereham 

Road,  Norwich, 

"'"  1906.  Oct.    ^BBACEWEiiL,  Miss  Rowena  Maude,  Priestwell  Houu. 

Todmorden,  Yorks. 
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""  1&06.  Oct.     tBBiBTOW,  Samuel  Percy,  67,  Wintton  Hood,  Stoke 

yewingUm,  lAmdoti,  H. 
^1906.  Oct.     JBbown,  James,  71,  Celtic  Road,  Sioekport,  Chaler. 
1806.  Oct.     JBusH,  Speocer,  37,  ChurcA  Street,  Lower  ikimonton, 

if. 
""  ]»0e.  Oct.     4:CitAMPioy,  Charles,  107,  TrettiUian  Jioad,  BroeJcUif, 

'■"  1906.  Oct.     iCi-AEK,  Misa  Thirza,  09,  BriercUffe  lioad,  BamUii. 
1906.  Oct.     JCtATTo.s,   Charles    Percival    Glanville,   50,   iVnnc 
Uli-eel,  I^twiiujlini,  Jfull. 
"-'1900.  Oct.     iCoBB.   WiUiauj,   Cru:plon  lioad,    Caterham    Valley. 

"'"  1806.  Oct.    S  CoEv,  Lilian  ¥.  P.,  GoUUatult,  SeliU,  Yorl*. 
"1906.  Oct.     JCRitwTiiEE,  J     190,  Minard  Jioad,  Hither  Greca, 

Catford,  *'.A'. 
="°  1900.  Oct.     ::DiGWOOD,  Percival  John,  Alton  Street,  Itot*,  Hert- 
ford. 
""1806.  Oct.     JEmett,  .Joseph  Parr,    90,  Grosveiior  lioad.  Canon- 

hum,  A-- 

'"1806.  Oct.     iExNOB,    William    Henry.    Cilij    Svirveyo/»    Office, 

""  1900.  Oct.    i  EvASS,  Miss  Alexundra  Eltjanor,  Bmenrnth,  Kulmore 

lioad,  ViirerslKini,  O.ron. 
""1906.  Oct.     JFaskek,  Frank  Alfred,  A,  XeioUrrii  Terrace,  Wey- 

mouth,  Dorset. 
'"■  190«.  Oct.       FiHMiN,  Jliss  Lizzie.  5,  Buthuiore  lioad,  BalUrsea 

Hark,  Surreif. 
"'"  1906.  Oct.     JIIamak,  George  W'olley,  BUhoj-'t  Castle,  Salop, 
"'■  1906.  Oct.     IHoDGsoif,  Miss  Helen  Sarah  Cooper,  Ba-,hill  Uot- 

jntaf,  I-onUfracI,  rorki. 
"■'190a.  Feb.     tlloBsrAti.,    John   H.,    291,  Itowlwj   Hall    Mood, 

Bradford,   Vork«. 
■""  1906.  Oct.     tHoMFAi-L,  John  J.,  1,  Brook  Street,  EUand,  I'orki. 
""1900.  Oct.     iHoESPoi)!,,  Miss  Florence  Isabella  Hall,  "  liivert- 

ilaU,     TeUi/ru/ih  lioad,  Iletwall,  t'kethire. 
""1906.  Oot.     JHow.AKTu.  La«reiii-e.    114,  Rector-)  Boad,  Stoneij- 

holme,  Bumlei/. 
'""  1906.  Oct.     JHowELLB,  James  Ivor,  -18,  Berkeleij  Road,  Bitkope- 

ton.  Brutal. 
"""  1900.  Oct.     JHusTEB,  Thomas  G.  H.,  82.  Derbu  Street,  Ormekirk, 

Lane,.  '      '         J  . 

'"'1906.  Oct.     t3f^^m,Eytm'Will'una,Alltygruff  Rood,  YsUdyfera, 

Glam. 
'■"  1006.  Oct.      JJeski\S.  John  J.,  LtO,  Ckurchfield  Road,  Acton,  W. 
'"1900.  Oct.     JKiXGBTOK,    Walter  George   Frederick,    27,    Kelly 

Street,  OretMck,  S  B. 
■'™1906.  Oct.     JLloyii,  William  Tliomaa.  Linden  Cottage,  Thamet 

Street,   Weybridge,  Surreif, 
"'"1908.  Oct.     JMajor,    Richard,    2^0,  'I'retlon    lioad,    Brighton, 

'"^900.  Oct.     i-tfcNEiL,    SidneT,    Tenby    Home,    Burrom    Road, 

Skeweii.  Seath,  Glam. 
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*•"  1906.  Oct.     JMiTonBLL,  Miss  Mary  Colquhoun,  WellingUm  Road^ 

Crowihomey  Berks. 

'••*  1906.  Oct.     JMooBB,  Frederick  William,  Sea  View  Home,  HaigK 

near  Wigan, 

'""  1906.  Oct.     tMoEGAN,  iilewellyn,  Ivy  Lodge,  Morrision,  Olam, 

""  1906.  Oct.     JMoHGAN,  Morgan,  38,  High  Street,  Oorseinan,  near 

Swansea,  Olam, 

*°"  1906.  Oct.  tMoEEis,  Percy  Albert,  317,  EccUs  New  Road,  Sal- 
ford,  Lanes, 

'""1906.  Oct.     JOrmesheb,  Albert   Henry,   11,  Devonshire   Road, 

Liscard,  Cheshire, 

''"1906.  Oct.     sPawson,   Harry,    School    Hotise,   Miclchjidd,   near 

Leeds,  Yorhs, 

'"*•  1906.  Oct.     tPiNDAK,  Edward  Bloye,  3,  Rydal  Grove,  De  Grey 

Street,  Beverley  Road,  Hull, 

"•^  1906.  Oct.  JEayxeb,  Sidney  Parker,  30,  LarJchere  Road,  Syden- 
ham, 

^^•'*  1906.  Oct.  M  Keid,  Harry  Avery,  Hayes  Lea,  Hayes  Road,  Brom- 
ley, Kent, 

'^\1906.  Oct.     jRiCHAEDS,   Augustus   William,    58,    High    Street, 

LittleJiamptofi,  Sussear, 

'"''1906.  Oct.     tEoBERTS,   Edgar  David,  8,  Bridge  Street,  Neath, 

Glam, 

'^^  1906.  Oct.     JEyan,  Thomas,  2,  Rectory  Road,  Devonport, 

''•'  1906.  Oct.     JSmedley,  Albert  Cecil,  cjo  of  Mr,  F,  W.  Simons, 

Long  Erie,  Thame,  Oxon, 

**''1906.  Oct.     JTaylob,  Leonard,  9,  Mark  Lane,   New   Briggate, 

Leeds, 

*"*  1906.  Oct.      Thompson,  Benjamin  Handley,  76,  DaUview  Road, 

Stamford  Hill,  N, 

•"'1906.  Oct.     tTiiOEPB,  Alexander,  188,  BirchfieJd  Road,   Farr^ 

worth,  Widnes,  Lanes, 

'•^•1906.  Oct.     iTiLSTON,    Joseph    Herbert,    38,   Salisbury    Road, 

Everton,  Liverpool, 

»977 1906.  Oct.  tToPHAM,  Miss  Harriet  Emma,  Pentlandview,  Liber- 
ton,  Midlothian,  N,B, 

'^^^  1906.  Oct.     iTowLEE,  Joseph  William,  City  Hall,  Cape  Town,  S, 

Africa, 

••"^906.  Oct.     tTucK,    Frederick    Grant,    Town    Hall,    Newtown, 

Sydney,  N,S,W, 

='''*n906.  Oct.     JWashingtox,  William  Arthur  Ining,   Hawthorn 

Cottaqe,  Wombwell,  Tories, 

""1906.  Oct.    tWiLKiNS,  William    F.,   14a,   Bells   Hill,   Bamet, 

Hertford, 

•'•'M906.  Oct.     tWiLLiAMS,  Morgan,  21,  OaJcleigh  Avenxu,  WhiU- 

hall,  Bristol, 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

*0*  For  PuhUcalions  of  Societies  and  Institutions,  etc,,  see  under  *^  Academies.** 

ACADEMIES  (Beitish). 

London.     Childhood  Society,     Transactions,  Vol.  III.,  being  the  Proceedings  of 
the  Society  for  the  years  1904  &  1905.     87  pp.,  8vo.     London,  1906. 

The  Society, 

Royal  College  of  Surgeons  of  England,   Calendar,  1906-7.   372  pp.,  Svo. 

London,  *1906.  The  Council  of  the  College, 

Institution  of  Civil  Engineers.    Charter,  Supplemental  Charter,  By-Laws, 


and  List  of  Members.     975  pp.,  Svo.    London,  1906. 

Institution   of  Civil  Etigineers,     Minutes   of   Proceedings,   with   other 


Selected  and  Abstracted  Papers.     Vol.  CLXIV.     1905-6.     Part  II.     528  pp. 
(Plates),  Svo.     London,  1906. 

Imtitution  of  Mechanical  Engineers,     Proceedings,  March-May,  1906 


360  pp.  (Plates),  8vo.     London,  1906.  The  Institution, 

Royal  Institution  of  Great  Britain,     Proceedings,  Vol.  XVIII.,  Part  I., 


No.  99,  1906,  and  List  of  Members,  1906.     192  pp.,  8vo.     London,  1906. 

Tlie  Institution, 


Barbadoes.  Water  Worls  Department.  Eeport  for  the  year  ending  31st  Marcb, 
1906.     S  pp.,  fcp.     Barbadoes,  1906.  (Jeo,  Lingxvood,  M,R,San,I, 

Baroda  State.  Annual  Report  of  the  Sanitary  Commissioner  for  1904-5. 
19  pp.,  fcp.     Baroda,  1906.  K,  V,  Dhurandhar,  F,R.San,I. 

BengaL  Thirth-eighth  Annual  Eeport  of  the  Sanitary  Commissioner,  1905. 
33  pp.,  fcp.     Calcutta,  1906.  The  Commissioiur, 

Bombay.  Imftrovement  Trust  Administration,  Heport  for  Year  ending  31st 
March,  1906.     25  pp.,  fcp.     Bombay,  1906.  Tlie  Trust, 

British  Bainfall.  Distribution  of  Rain — in  space  and  the  time — over  tbe 
British  Isles  during  the  year  1905,  by  H.  R.  Mill,  D.Sc.  271  pp.,  4to. 
London,  1906.  The  Author. 

Budapest.  Szekes  Fiivaros  Statisztikai  Evkiinyve  vii.  Evfolyam,  1904,  szerkeszte 
Dr.  Thirring  Gusztav.     354  pp..  4to.     Budapest.  Dr.  Thirring  Gusztav, 

Burham.  University  College  of  Medicine,  Calendar  1906-07.  165  pp.  Lon- 
don, 1906.  The  University, 

Cohen,  J,  B,,  Ph,D,  The  Character  and  Extent  of  Air-pollution  in  Leeds.  22 
pp.,  Svo.     Leeds,  1896.  W,  Whitaker,  B,A„  F.R,S, 

Fire  Tests  with  Floors.  A  Floor  of  Reinforced  Concrete.  The  Committee's 
report.    24  pp.,  Svo.    London,  1906.      T?ie  Patent  Indented  Steel  Bar  Co,^  Ltd. 

€^logical  Survey  of  England  and  Wales.  Memoirs :  The  Water  Supply  (from 
underground  sources)  of  the  East  Riding  of  Yorkshire,  together  with  the 
neighbourhood,  portions  of  the  Vales  of  Tork  and  Pickering,  with  Records 
of  Sinkings  and  Borings,  by  C.  Fox-Strangways,  F.G.S.,  with  Contributions 
by  H.  R.  Mill,  D.Sc.,  LL.D.     181  pp.,  Svo.     London,  1906. 

His  Majesty's  Government. 

Gillespie,  W,  If,,  F.R,G,S,,  F,Z,S,  The  argument,  a  priori,  for  the  being  and 
attributes  of  the  Lord  God,  the  absolute  one,  and  first  cause.  304  pp.,  8vo. 
Edinburgh,  1906.  The  Trustees  of  Mrs.  Honyman  Gillespie. 
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Guy's  Hospital  Medical  SchooL  Calendar,  1906-1907.  100  pp.,  8 vo.  London, 
1906.  T?u  Dean  of  the  School. 

Hodgetts,  Chas.  A.,  M,D.     Vaccination:  What  it  has  done;  What  it  is;  What 

it  will  do.         30  pp.,  8vo.     Toronto,  1906. 
A  Descriptive  Article  on  Smallpox,  with  20  illustrations,  issued  bj  the 

Provincial  Board  of  Health.    9  pp.  (Plates)  Svo.    Toronto,  1906.    The  AuOwr, 

Huber,  J,  i?.,  -4.3f.,  M,D.  Consumption :  Its  relation  to  Man  and  his  Cirilisk 
tion,  its  Prevention  and  Cure.     Price  15s.     527  pp.,  Svo.     Loudon,  1906. 

The  Publishers  {J,  B,  Lippincott  4'  Co.). 

Institute  of  Chemistry.  A  list  of  official  chemical  appointments  held  in  Great 
Britain  and  Ireland,  in  India  and  the  Colonies.    120  pp.,  Svo.    London,  1906. 

The  Institute. 

James,  C.  C,  MJnsl.CK.,  F,R,Met.Soc.  Drainage  Problems  of  the  East:  being 
a  Eevised  and  Enlarged  Edition  of  "  Oriental  Drainage,"  Volumes  I.  and  II. 
367  pp.  (plates),  Svo.     Bombay,  1906.  TJie  Avthcr. 

Kensington,  Royal  Borour/h  of.  Kecord  of  the  work  carried  out  by  the  Borough 
Council  under  the  Housing  of  the  Working  Classes  Act,  1S90  (Part  3)  fnm 
Dec.  19U0-June  1906.     7  pp.  (plates),  fcp.     London,  1906. 

The  Borough  CouneH. 

Kirk,  Mrs.  Floreixce.  Old  English  Games  and  Phvsical  Exercises.  51  pp.,  4to. 
London,  1906.  '  The  Author. 

Lloyd-Davies,  2>.  E„  Assoc. M.Inst.C.E,  The  Elimination  of  Storm-water  from 
Sewerage  Systems,  and  Elimination  of  Suspended  Solids  and  Colloidal  Matters 
from  Sewage.  By  Lieut.-Col.  A.  S.  Jones,  Y.C.,  M.Inst.C.E.,  and  W.  0. 
Travis,  M.D.     159  pp.,  Svo.     London,  1906. 

Lieut. 'Col,  A,  S.  Jones ,  V.C.,  M.Inst.C.E. 

Local  Government  Board.  Dr.  J.  Spencer  Low's  report  on  the  sanitary  cir- 
cumstances and  administration  of  the  borough  of  Batley.  No.  242.  32  pp., 
fcp.     London,  1906. 

Dr.  Reginald  Farrar's  report  on  an  inquiry  into  the  sanitar}'  circum- 
stances and  administration  of  the  urban  district  of  Darlaston,  in  the  couDty 
of  Stafford.     No.  243.     12  pp.,  fcp.     London,  1906. 

Dr.  R,  Farrar's  Repcjrt  on  an  Outbreak  of  Enteric  Fever,  associated  in 


some  cases  with    Cerebro-Spinal   Svmptoms,  at  Fincham,  in  the  Downliam 
Rural  District,  Norfolk.     No.  23S.  '  12  pp,  fcp.     London,  1906. 

Mr.  G.  C.  Hancock's  Report  upon  the  Sanitary  Circumstances  and  Ad- 


ministration of  the  Borough  of  Haverfordwest,  and  upon  the  recent  Prevalence 
of  Enteric  Fever  therein.     No.  239.     17  pp.,  fcp.     London,  1906. 

Dr.  R.  Dean  Sweeting's  Report  on  the  General  Sanitary  Circumstancej* 


and  Administration  of  the  Tavistock  Rural  District,  with  special  reference  to 
an  Outbreak  of  Diplitheria  at  Princetown.  No.  240.  18  pp.,  fcp.  London, 
1906. 

Preliminary  report  on  the  results  of  sustained  subjection  of  glycerinated 


calf  lymph  to  temperatures  below  freezing  point,  by  Dr.  Frank  E.  Blaxall  and 
Mr.  H.  S.  Fremliu.     4  pp.,  fcp.     London,  1906. 

Thirty-fourth   Annual  Report,  1904-5.     Supplement,  containing  tlie 


report  of  the  Medical  Officer  of  Health  for  1904-5.     420  pp.  (plates),  8to 
London,  1906.  W.  H.  Power,  C.B.,  F.R.S 
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REPORTS. 

A>)erdeen,  July  and  August,  1906  . .   Prof,  Matthew  Hatj,  M.D, 

Berkshire  CO.,  1905  ..   G.  C,  Taylor,  M.D.,  D.P.H. 

Bombay,  1905  J.  A.  Twmer,  M.B.,  D,P.H, 

Bradford,  1905  W.  Arnold  Evans,  M.D..,  B.Sc. 

Calcutta,  1905  J.  N.  Cook,  D.P.H. 

Glamorgan  C.C.,  1905  . .    W.  Williams,  M.D.,  D.P.H. 

Glasgow,  1905  A.  K.  Chalmers,  M.D.,  D.P.H. 

Huddersfield,  2nd  quarter,  1906      . .   >Sr.  O.  Moore,  M.D.,  D.P.H. 

London,  City  of,  Nine  wt^ks  ending 

15th  September,  19i)6        . .  .  .    W.  Collingridge,  M.D.,  D.P.H. 

Manchester  (Rivers  De])t.)»  1905-06.  A.  H,  Scott  (Cliairman  Rivers  Committee), 

Newport  (Mon.),  1905         . .  . .  J.  Howard'Janes,  M.D.,  D.Sc,  CM. 

Nottingham,  1905  . .         . .  P,  Boohbyer,  M.D.,  M.S. 

Oldham,  1905  J,  B,  Wilkitison,  M.D.,  D,P.U. 

Sydney  (Combined  San.  Dists.),  1905   W,  G,  Armstrong,  M.B.,  D  P.H. 

Tasmania,  1905-06 J.  S.  C.  Elldngton,  M.D.,  D.P.H. 

West  Biding  C.C,  1905  . .  J.  li.  Kaye,  M.B.,  D.P.H. 


Metropolitan  Asylums  Board.  Report  on  Return  Cases  of  Scarlet  Fever  and 
Diphtheria  notified  for  tlie  three  years  1902,  1903,  and  1904  (with  four 
Charts).     By  F.  M.  Turner,  M.D.     25  pp.,  fcp.     London,  1906. 

Tlie  Board. 

Mortimer,  J.  D,  E,,  M.B.,  F.Ii.C.S.,  and  Collie,  R,  J,,  M.D.  Nursing  at  Home. 
With  Chapters  on  the  Care  of  Infants  and  Children.  127  pp.  London, 
1906.  The  Publishers  (G.  Gill  4'  Sons,  Ltd.). 

New  South  Wales.  Board  of  Health.  Report  on  Plague,  1905. — On  a  Fifth 
Outbreak  of  Plague  at  Sydney,  1905,  by  J.  Ashburton  Thompson,  M.D., 
D.P.H.,  President ;  On  Outbreaks  of  Plague  on  the  Clarence  and  Richmond 
Rivers.  1905,  by  R.  J.  Millard,  M.D.,  D.P.H.;  On  an  Outbreak  of  Plague  at 
Newcastle,  1905,  by  R.  Dick,  M.B.,  D.P.H.     80  pp.,  fcp.     Sydney,  1906. 

J.  Ashburton  Thomjison,  M.D.,  D.P.H. 

Ontario.  Association  of  Architects.  Proceedings,  Sixth  Annual  Volume,  1906. 
99  pp.,  8vo.     Toronto,  1906.  The  Association. 

Provincial  Board  of  Health.  The  Sanitary  Journal,  being  the  Twenty- 
fourth  Annual  Report  for  the  year  1905.     211  pp.,  8vo.    Toronto,  1906. 

Report  relating  to  the  Registration  of  Births,  Marriages,  and  Deaths 


in  the  Province  of  Ontario  for  the  year  ending  Slst  December,  1904.  258  pp., 
8vo.     Toronto,  1906. 

Fnnjah.     Report  of  the  Sanitary  Administration,  and  the  Proceedings  of  the 
Sanitary  Board  for  1905.     By  Lt.-Col.  C.  J.  Bamber,  I.M.S.,  D.P.H.    20  pp. 
.  and  Appendix,  fcp.     Lahore,  1906. 

— Notes  on  Vaccination  in  the   Punjab  for  1905 — 1906.      15  pp.,  fcp. 

Lahore,  1906.  Lt.-Col.  C.  J.  Bamber,  I.M.S.,  D.P.H. 
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Southport.  Meteorolofp^al  DejxtrfrnenU  Report  and  Besults  of  Obsemitions  for 
the  Year  1905.  By  J.  Baxendall,  F.R.Met.Soc.  30  pp..  4to.  Southport, 
1906.  J.  Baxendall,  F.R.MetJSoc. 

Thresh,  J,  C,  3/.2).,  D,Sc.,  FJ,C„  and  Porter,  A,  E.,  M.A.,  M,D.  PreservatiTW 
in  Food  and  Food  Examination.    456  pp.,  8vo.     London,  1906, 

J.  C.Threih,  M.D.,  DJSc. 

TTnited  States  of  America.  Geological  Survey.  A  Kevievr  of  the  Laws  forbid- 
ding Pollution  of  Inland  Waters.  Second  Edition.  By  E.  B.  Gkx)da]l. 
149  pp.,  8vo.     Washington,  1905.  W.  Whitaker,  B.A,^  F.B.S.,  F.G^. 

Geolo^eal  Survey.    The  Normal  Distribution  of  Chlorine  in  the  Natural 

Waters  of  New  York  and  New  Zealand,  by  D.  D.  Jackson.     2S  pp.,  8vo. 
Washington,  1905.  T?u  Survty, 

Philadelphia :  Hospital  Reports.    Vol.  XI.,  1905.    420  pp.,  8vo.     Phila- 


delphia, 1906.  The  ffoipUal. 

Report  of  the  Commissioner  of  Education  for  the  year  ending  June  30th, 


1904.     Vol.  I.     1,176  pp.,  8vo.     Washington,  1906.  The  Commiwioiur. 

Index-Catalogue  of  the  Library  of  the  Surgeon-General's  Office,  CJnited 


States  Army.    Authors  and  Subjects.    Second  Series,  Vol.  XI.    Mo-Nystrom. 
858  pp.,  4to.     Washington,  1906.  The  Surgeon- General, 

Vaocination.      Pickings  from  Pro-vaccinist  Polemics.     148  pp.,  8vo.     Stone, 
1906.  The  PMishen. 

Venice.      Commune  di  Venezla,     Case  Sane  Economiche  e  Popolaria.     40  pp. 
(Plates),  4to.     Venice,  19U6.  Filijypo  Grimanu 


In  addition  to  the  Boohs  presented  to  the  Libravi/,  the  following  have  been  publishid 

in  connection  wiHi  Sanitary  Science  : — 

Belli,  Dr,  C,  M,  Naval  Hygiene.  1  Vol.,  8vo.  Societa  Editrice  Libraria,  of 
Milan. 

Elkington,  Lt.-CoL  H,  P.  G.  Notes  on  Military  Sanitation.  St.  John  s  Ambu- 
lance Association,  St.  John's  Gate,  Clerkenwell,  E.C. 

Elliott,  M.,  LL,B,,  and  Elliott,  G,,  MJLCS.,  D,P,U.  The  Public  Health  Acts. 
180  pp.,  8vo.     H.  K.  Lewis,  London,  1906. 

Glen,  A,,  Jenkin,  A,  F,  and  Glen,  It  F.  The  Law  relating  to  Public  Health 
and  Local  Government,    Two  Vols.     Chas.  Knight  &  Co.,  Ltd.,  London. 

Harrison,  J,  W,    Lessons  on  Sanitation.     C.  Griffin  &  Co.,  London. 

Ishigaml,  Dr.  Tohiu.  A  Text-book  on  Plague.  188  pp.,  8vo.  Vardon  &  Prit- 
chard,  Adelaide. 

Lamb,   Capt,  G.,  M.D.,  LM.S.,  and  Pai,  Assist-Surg.  M.  Kesava,  M.B^  CM. 

•  Madras.  Scientific  Memoirs  by  Officers  of  the  Medical  and  Sanitary  Depart- 
ment of  the  Government  of  India :  Isolation  of  the  Micrococcus  Melitenaia. 

.  22  pp.,  4to.  Office  of  the  Superintendent  of  the  Government  Printing,  Cal- 
cutta, India,  1906. 
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Middleton,  G,  A,  T,  Modern  Buildings :  their  Planning,  Construction,  and 
Equipment.     Vol.  III.     Caxton  Publishing  Co.,  Surrey  Street,  W.C,  London. 

Nenmann,  Prof.  L,  E,  A  Treatise  on  the  Parasites  and  Parasitic  Diseases  of  the 
Domesticated  Animals.  Translated  by  George  Fleming,  C.B.  Bailliere,  Tin- 
dall,  &  Cox,  London. 

Parsons,  H.  de  B,  The  Disposal  of  Municipal  Eef use.  J.  Wiley  &  Sons,  New 
York. 

Bayers,  A.  Experiments  on  Hot- Water  Systems.  168  pp.,  8vo.  Sanitary 
Publishing  Co.,  London,  1906. 

Bennett,  A,  R,  Garden  Cities  in  Theory  and  Practice.  A'ols.  I.  and  II.  1,404 
pp.,  Svo.     Bemrose  &>  Sons,  Ltd.,  London,  1905. 

Stewart,  G.  N.,  D,Sc.,  M.D.  A  Manual  of  Physiology.  Fifth  Edition.  929 
pp.,  Svo.;  395  Llustrations.     Bailliere,  Tindall,  &  Cox,  London,  1906. 

Weber,  Sir  Hermann,  On  Means  for  the  Prolongation  of  Life.  104  pp.,  Svo, 
J.  Bale,  Sons,  &  Danielsson,  Ltd.,  London,  1906. 


LIST  OF  EXHIBITS  ADDED  TO  MUSEUM. 


Combined  Drain  Testing  Expansion  Plug.  Plug  expands  from  3|"  to  5^",  and 
with  the  addition  of  auxiliary  rubber  ring  to  6|". 

Combined  Gradient  Eule  and  Level  for  sighting  levels,  and  for  fixing  work  to 
various  gradients.  Smith  6f  Co,^  Walkleij,  Sheffield, 

Specimens  of  Tse-Tse  Fly  from  Dodoira,  Occia  District,  Gold  Coast,  West 
Africa.  C,  H,  fMing,  Edinburgh. 

Locking  Bricks  for  forming  open  walls  for  Bacteria  Filters,  etc.  The  bricks  are 
securely  bonded  by  dowels  and  recesses,  and  need  no  cement  or  mortar  joint- 
ing.    Easily  removed  for  access.  J.  Hines,  20,  Victoria  Street. 

Lead  Water  Pipe,  with  seamed  joint  longitudinally,  and  the  old  fashioned  cup 
or  ball  joint  with  run  lead.  Removed  from  Middleton  Castle,  Yorks,  and  sup- 
posed to  be  I4th  or  15th  Century  work. 

J.  T.  Pegge,  City  Engineer^  Durham, 

Diagrams  and  Charts.     Elementary  Hygiene,  etc.,  suitable  for  Schools,  etc. 

E.  J.  Arnold  Sf  Sons,  Leeds. 

Dry  Earth  System  .Closef.    Simple  in  action ;  automatic  supply. 

George  Bradhy,  Hampton  Wick, 
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GENERAL   NOTES. 


A  Medical  Congress  and  International  Exhibition  of  Hygiene  is  lo  b*  lield 
at  Montevideo  from  January  13tli  to  March  13th,  1907.  The  Office  of  the 
Secretary  (xeneral  of  the  Congress  is  Palacio  del  Ateneo  (Plaza  Cagancha\ 
Montevideo. 


PARKES    MUSEUM    NEW    PREMISES    FUND. 

jS     ft,  il 

Amount  Allotted  by  Council         9,000    0  0 

Cash  received  in  Donations,  etc.,  1899-1905       ...         1,1(57  11  « 

Promises  of  Donations  &  Subscriptions,  already 

reported  to  Dec.  31,  190;)         1,048    4  0 

Promises  of  Donations  to  the  Douglas  Galton 

Gallery        110  10  0 

Contributions,  1906,  already  Reported V22  14  0 


Contributions  since  last  Report. 

James  L.  Catterall      during  five  years  2  12    6 

W.  T.  Toogood  (2nd  donation)     ...  10    t! 

OcL  24i,hy  1906. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF   BOOKS. 


FIEE  TESTS  WITH  ELOOES  * 

This  is  the  latest  of  the  '*  Red  Books  *'  containing  the  Committee's  report  of 
a  practical  fire  test  carried  out  with  all  the  care  and  thoroughness  for  which  the 
Committee  are  noted,  conducted  in  the  presence  of  the  interested  parties  and  a 
large  number  of  visitors.  Tlie  area  of  the  floor  was  410  feet  superficial,  dinded 
into  tliree  equal  reinforced  concrete  bays,  supported  by  two  reinforced  concrete 
beams  with  a  span  of  15  feet.  The  floor  was  6  inches  thick,  and  the  beams  pro- 
jected 17  inches  below  the  floor.  The  load  was  280  lbs.  per  square  foot.  The 
small  bars  for  reinforcing  the  general  floor  surface  were  8  millimetres  square 
(1-in.),  and  placed  3  inches  centre  to  centre,  with  others  crossing  them  and 
making  a  grid  with  meshes  15  inches  by  3  inches.  The  centering  was  struck 
after  14  days,  and  39  days  (summer)  were  allowed  in  all  for  drying.  The  fire 
was  of  four  hours'  duration.  At  tlie  expiration  of  15  minutes,  when  a  tempera- 
ture of  760°  Faln\  liad  been  reached,  tne  floor  began  to  deflect,  and  continued 
to  do  so  until  the  end  of  the  test,  when  a  deflection  of  0*9  inches  had  been 
reached,  with  a  temperature  of  1,750°  Fahr.  A  jet  of  water  was  then  applied  to 
the  underside  of  the  concrete,  and  the  soffit  of  the  beams,  where  struck  by  th(» 
jet,  was  knocked  off,  exposing  the  rods  in  the  lower  part  of  the  beams.  The 
soffit  of  the  floor  was  also  eroded  where  struck  by  the  jet.  On  the  load  being 
removed,  the  surface  of  the  floor  showed  various  cracks.  The  permanent  set  of 
the  floor  over  the  beams  was  average  |  in.,  and  the  permanent  set  of  the  bays 
between  the  beams  was  average  |  in.  Neither  fire,  smoke,  nor  water  passed 
tlirough  the  floor.     Classification,  fully  protective  (Class  B),  was  obtained. 

The  recording  Secretary  appends  the  following  notes : — 

"  The  test  reported  in  tliis  publication  does  not  add  materially  to  the  know- 
ledge obtained  from  former  tests  of  a  similar  character.  It,  however,  emphasises 
the  lessons  taught  by  former  experience,  viz.,  that  however  carefully  the  rods  are 
fixt^d,  tliey  get  to  some  extent  displaced  while  the  concrete  is  being  filled  in. 
Some  of  the  rods  to  thr  bays  were  found  to  be  just  under  the  soffit  of  the 
concrete,  whereas  they  were  supposed  to  be  one  inch  from  it.  The  result  was 
that  the  bays  were  deflected  in  addition  to  the  beams,  in  consequence  of  the 
weakening  of  the  bars  by  reason  of  their  becoming  heated.  The  occasion  of 
this  report  is  taken  to  remark  that,  for  floors  tested  in  the  future,  it  might  be 
advisable  to  uniformly  limit  the  area  of  the  cross  section  of  the  beams  employed 
in  proportion  to  the  span  and  load.  Attention  should  in  future  be  called  to  the 
factor  of  safetv  calculated." 

It  will  be  observed  that  this  test  was  solely  to  discover  the  fire-resisting 
properties  of  the  floor,  and  was  independent  of  any  question  of  economical  con- 
struction, but  it  may  be  taken  as  a  fair  sample  of  the  general  construction  of 
such  floors,  and  their  acti(m  under  fire  and  water.  H.  A. 

*  Fire  Tests  with   Floors :   A  Floor  of  Reinforced  Concrete  by  the  Patent  Indented 
Steel  IJar  Co.,  Ltd.»  London.      British  Fire  Prevention  Committee.     2<»,  6d. 


lutpecwn  oj  j 

Septeniber2Stlinnd:^9th.Bloein{oiitein:  8 Candidates ;  SCertiftcates 
November  9th  and  10th,  Newcastle-on-Tyne:  ;t6  Candidates:  16  Ce 
granted. 

Avijiecloft  of  Meal  and  otiier  Foods. 
October  :i6th  ;ind  27th,  Xe«castle-on-Tyne :  10  Candidates:  3  Ce 
gmnti-d. 

Candidates  who  have  keceived  Certificates. 
Intpeetori  of  Nuitanett. 


BlXKS,  .\n.vi 

Boa/,  Fkancib  Edwiji, 

Brow>le6s,  William  Scott. 

BusiiKLN,  John. 

Col  LI  IT,  Samuel  Stobbt. 

Dixon,  Geobgr  \Vii,liam. 

FkNWICK,    PtTER, 

FRiiiERio,  John. 
-Hall,  PENiiRtr,  Bi.air. 
JBNNi\f;s,  Fhink  TiroMAs  Steele. 
J»RU,  Wirj.iAM  Henri. 

Itifpectort  of  Jlfeal  a 
HoWABU,  AirrisTiNE  D. 
Mwtuy,  Hevry  Fbki>. 


MoIvBB,  Albsakdeb, 
Mahtis,  Hesbt  Eose. 
iliLBUBs,  Edward  Ersi 
Bausat,  James  Jollv. 
Sianlbt,  James, 
Stuart,  William  Blrli 
tchsbull,  johs  bobeh' 
Wade,  George  Mattiie 
Wright,  Abchibald  Go 
Teomam,  James, 
tolttg,  l.\ub-a. 

i  OOur  Fooda. 
Santos,  Oeorce  Arthci 


FORTHCOMING    MEETINGS. 


Sessional  Meetings. 
London,  December  12th,  H  i).m, — Discussion  on  "The  Advant 


17B  SUPPLEMENT. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 

Inspectors  of  Nuisances,  and 

In  Hygiene  in  its  Bearing  on  School  Life — 

London,  December  7th  and  Sth. 

Insi)ectors  of  Meat  and  Other  Foods — 

London,  December  14th  and  15th. 

Conference  at  Dublin,  1907. 

A  Conference  for  the  discussion  of  Sanitary  and  Public  Health  Ques- 
tions has  been  aiTanged  to  be  held  in  Dublin  from  June  25th  to  29th,  1907. 

Facilities  will  also  be  given  to  Delegates  and  Members  to  attend  the 
Irish  International  Exhibition  in  Dublin,  which  will  be  in  progi'ess  during 
the  Conference. 

Patvoii :     His   Excellencv'  the   Rt.    Hon.    the    Earl  of  Aberdeen, 
Lord  Lieutenant  of  Ireland. 

Preiddent  of  the  Conference : 
Section  I. — Sanitary  Science  and  Preventive  Medicine 


President:    Sir  Charles  Cameron,  C.B.,  M.D.,  D.P.H. 

Section  II. — Engineering  and  Architecture — 

President :  r.  C.  Cowan,  B.Sc,  M.Inst.C.E. 

Section  III. — Physics,  Chemistry,  Biology,  and  Meteorology  — 
President :    Sir  John  W.  Moore,  M.D.,  D.Sc,  F.K.C.P.l. 

Hon,  Secretaries:   W.  Kave-Parry,  M.Inst.C.E.,  F.R.I.B.A.,  M.A. 

Surg.-Col.  D.  Edgar  Flinn,  D.P.H.,  F.R.C.S.I. 

Calendar,  December,  1906,  and  January,  1907. 

As  far  as  at  present  arranged. 

Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 
at  5  p.m. 

fixhibition  Committee  .)  Monday  in  the  week  preceding  the  Council,  at 

Congress  and  Editing  Committee  f  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .        . )  Tuesday  in  the  week  preceding  the  Council,  at 
Museum  and  Library  Committee)  4  p.m.  and  5  p.m. 

Special  Purposes  Committee       . )  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    ...  J  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  . 

New  Premises  Committee  .        •    a 

t!.  .  j*^"""^**  y^*""*"'.*^^  •  .^8  occasion  requires. 

Dismfectant  Standardisation     .  ^ 

Committee     .... 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

CouncU  and  Committee  Meetings  are  suspended  during  August  and  September,  and 

the  Museum  and  Lihrarif  are  dosed  on  Public  Holidays, 


8UPPJ.KMENT.  176 

DECEMBER. 

1  S.  Sessional  Meeting,  at  ll  a.m.  Malvern.  Discussion  on  ^The  Area  for 
Sanitary  Administration,"  to  be  opened  by  J.  W.  Willis  Bond,  M.A.,  Chairman 
of  Worcestershire  C.C.  ''  Progress  in  Works  of  Public  Health  in  MalTem,  in 
recent  years,"  by  W.  Osborne  Thorp,  Surveyor  and  Waterworks  Engineer, 
Malvern  U.D.C. 

1  S.  Demonstration  on  Meat  Inspection  to  Commissioned  Officers  and  Professional 
Men  at  Metropolitan  Cattle  Market,  at  3  p.m.,  by  James  King,  icB.c.v.a 

r»  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.  Fish,  Eggs, 
Tea,  Coffee,  Cocoa,  Chocolate,  and  Lime-juice,  by  Col.  J.  Lane  Notter,  X.A.. 

M.D.,  D.P.H.,  K.A.M.C. 

7  F.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.  Wheat,  Rice, 
Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscuits,  Sugars,  by  CoL 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  r.a.m.c. 

7  F.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  for 

8  S.  J     Inspectors  of  Nuisances,  and  in  Hygiene  in  its  Bearing  on  School  Life,  London. 

8  S.  Demonstration  on  Meat  Inspection  to  Conmiissioned  Officers  and  Professional 
Men  at  Metropolitan  Cattle  Market,  at  3  p.m.,  by  James  King,  m.r.c.v.s. 

10  M.   Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Succulent 

Vegetables  and  Fruits,  Jams*  the  Condiments — Vinegar,  Pepper,  Mustard; 
Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.F.H.,  R.A.M.C. 

11  [^T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Alcoholic 

Beverages — Beer,  Wines,  Whisky,  Brandy,  etc.,  by  CoL  J.  Lane  Notter,  m.a.. 

M.D.,  D.P.H.,  R.A.M.C. 

1 2  W.  Visit  to  Factory  for  Preparation  of  Concentrated  and  Preserved  Fooda 

12.    W.  Sessional  Meeting,  at  8  p.m.,  in   the  Parkes   Museum.     Discussion  on 
eBv  **  The  Advantages  and  Disadvantages  of  Heating  Buildings  by  Gas  Stoves  of 

various  types,*'  to  be  introduced  by  S.  Rideal,  d.sc,  f.i.c. 

15    S  r  Sx^^i^i^A^o^  ^of  Lispectors  of  Meat  and  other  Foods,  London. 

I  w! }  iff  S2fld°a7  }  ^^""^  ^^  ^'-»"'  *"*»"«'• 

JANUARY. 

25  I F.  \  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  fur 

26  i.8*  J  s  Inspectors  of  Nuisances,  and  in  Hygiene  in  its  Bearing  on  School  Life,  Plymouth. 


FELLOWS,  MEMBERS,  AND  ASSOCIATES 

ELECTED, 

November,   1906. 


FELLOWS. 

Marked  thus  have  passed  the  Examination  of  the  Institnte  for  Local  Survey o». 
X  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nalsancea. 

""*  1906.  Xov.      Adexey,  Walter  Ernest,  d.sc,  The  Rot/al  Universittf, 

Duhlin. 
^'"1906.  Nov.      Archibald,    Edmund    Douglas,    m.a.oxon..    Can- 

stituttanal  Club,  Northumherland  Avenue,  W,C, 
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"  1906.  Nov.    tCooPEii,  Charles  Hamlet,  m.inst.c.e.,  Borough  En- 

fjineer,  Wimhledoii. 

"^^  1906.  Nov.      Gloyne,  Eobert  Maynard,  m.inst.c.e..   Engineers 

Office^  London  County  Council^  Spring  Gardens, 

'""1906.  Nov.     Ok)k,  Jonathan  Nield,   d.p.h.camb.,    l.r.c.p.loxd., 

M.R.c.s.ENG.,  Medical  Officer  of  Healthy  Calcutta, 

^^*'  1906.  Nov.      Daties,  David  Samuel,  m.d.,  d.p.h.,m.r.c'.s.,  M,0.H,, 

40,  Pinnce  Street^  Bristol, 

'"'  1906.  Nov.      DAYiE8,Sidney,M.A.,M.D.oxo>-.,D.p.ii.CA^iB.,3/.0./^., 

Town  Hall,  Maxeg  Boadj  Woolwich. 

'*'"1906.  Nov.      EhA>'s,   W.  Arnold,   ^r.D.,   d.p.h.,  M.OJL,    Town 

Hall  Bradford. 
1J)06.  Nov.  ttM<)SS-FTx)WER,  T.  J.,  assoc.m.ixst.c.e.,  r.o.s.,   Vic- 
toria Mansions,  28,    Victona  Street,    Westminster, 
S.  \\\ ;    and    Carlton    Chanthers,    Baldwin   Street, 
Bristol. 


MEMBERS. 

-'     1906.  Nov.      Bailie,  Hugh  AV^illiaui,  L.K.c.r.,  d.p.u.,  45,  Ormau 

Boad,  Belfast, 
■'■*'  1906.  Nov.      Blaney,    Charles,   Borough    Svrvetior,    Xtwrij,    Co. 

Down,    freland, 
-'■'  1906.  Nov.      BntKE,   Arthur  Ulick,   lo,   AUoaa    Terrace,  Sorth 

Ci radar  Boad,  Dublin. 
^'"- 1906.  Nov.      Cook,  John,  a.m.inst.c.e.,  Citg  Engineer,  City  Hall, 

Cajje  Town,  S,  Africa. 
"'"1906.  Nov.    tCoiTERELL,  Albert  Player  Isaac,  m.ikst.c.e.,  F.s.i., 

'1^,  Balduin  Street,  Bristol. 
^' •*  1906.  Nov.  ^'Gaiger,  Sydney  Herbert,  m.r.c.y.s.,   Indian  Civil 

Vtteinnary  Dept.,  Lahore,  Punjah,  Imlia. 
^'"''  1906.  Nov.      GiLLAX,  Hector  Freeman,  assoc.m.i^'st.c.e..  City 

Hall,  Belfast. 
''^'''  1906.  Nov.      Jx)YiBONi),  Joseph,  f.r.m.s.,  Lule,  Salishurff,  Wilts. 
''-  1 90r>.  Nov.      Gill,  WUliam  John  O'Grady,  " Somerton;'  26,  Jas- 
per Boad,  Upper  Norwood,  S,E.     (Public  Works 

Department,  Imlia.) 
''''^  1906.  Nov.      Gledhill,  George,  Engitut^'  and  Surveyor,  Balby^ 

near  Doncaster. 
'''•'  1906.  Nov.      Green,  George  Arthur,  Public  Worls  Dept.,  Brnn- 

hay,  India. 
-■'"'1906.  Nov.      Ledingham,  Alexander,  m.a.,  m.d.,  d.p.h..  County 

Offices,  Hamilton,  Lanark,  N.B. 
-'"'  1906.  Nov.      Phillips,  Robert  Sel>a8tian,  The  Shire  Hall,  Glou- 
cester. 
^''-  1906.  Nov.      SoRLEY,  John,  m.b.,  cm.,  d.p.h.,  Feilding,  Pi'ovince 

of  Wellington,  New  Zealand, 


:>:t«.l 
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ASSOCIATES. 

t  Marked  tbas  havn  paKsod  the  Examination  of  the  Institute  for  iDspectoni  of  Nai>t&ni.*ri> 

•S  Marked  thai  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  its  bearing  o» 

School  Life. 

'"^*  1906.  Nov.      HouLTON,  Miss  Sarah  D.,  Comiaurjht  Houst,  1136, 

Elgin  Avenue,  Maida  Vale, 
1906.  Nov.      Ni>'KUEJi,    Khelat    Chunder,    9,    Luidsajf   Street. 

Calcutta,  India, 
»•*,«  1900.  Nov.    JBaexes,  Fred,  45,  Orey  Street,  Bumletf,  Lane*. 
'^•1906.  ]Nov.    i:BA8S,  William  Henry,  12,  Little  Heath  TWas,  Old 

CJiarlton,  S,E, 
'""  1906.  Nov.    ^Catherall,  William,  9,  Gratis  Bank,  Chester, 
"'*'"  1906.  Nov.    tCoLLiEB,  Miss  Louise,  96,  Cotham  Brow,  Bristol. 
"'*'  1906.  Nov.    JCrownshaw,  Miss  Bertha,  56,  Laird  Road,  Wads- 
ley,  Sheffield. 
"■"''  1906.  Nov.    JDaxiel,  William,  14,  Highhurtf  Grange,  Islington, 

A. 
''■'"'  1906.  Nov.    ^Edwards,  Albert  E.,  3,  ^W  Market  Bow,  Grand 

Parade,  Bath. 
^  "^  1906.  Nov.    J^Garnett,   Ernest,    5,    Trentliem    Place,    Dewshimj 

lioad,  Leeds. 
"'*  1906.  Nov.    JHall,   Bernard   Cecil,  Newport    Cottage,  Newport, 

Lincoln. 
"'1906.  Nov.    JHiCKSON,   Thomas,    14,   Dierden  Street,    Winsford, 

Chester. 
'  '  1906.  Nov.   5  Holland,   George   Frederick,    2S,    Boston    Street, 

Sowerhy  New  Road,  Sowerhy  Bridge,  Yorlcs. 
^"^'  1906.  Nov.    J  James,  Charles  Thomas,  4,  Paxton  Tei^act,  Barrow- 
in-Furness, 
"  '^  1906.  Nov.    JKeeley,  Cecil  John  Harvey,  "  Dromin,''  Kirtleton 

Avenue,  Weymouth. 
'"*•  1906.  Nov.    tKE>'NAy,  William,  Park  Street,  Barlborongh,  near 

Chesterfield, 
*'''^n906.  Nov.    «nviDD,    William,     Adelaide     Ten-ace,    Addingham, 

Leeds, 
*'"*  1906.  Nov.    tliBJL,  Walter.  33,  Stanley  Street,  Ormsknrk, 
**^*  1906.  Nov.    ^MacBride,  Miss  Helena  Steele,  b.a.,  1,  AlvtrtoA, 

Cliftonville  Road,  Belfast, 
^*'"'  1906.  Nov.    iNiCHOLAS,  John  Eeginald  Gordon,  Ghmtee,  Attnve 

Road,  l)onco,ster, 
'""•  1906.  Nov.    ^Priest,  Alfred,  238,  Jirockley  Road,  Brockleif,  S.E. 
'^U906.  Nov.    JRousE,   Francis    James,     12,    WhUe   Horse    Hill, 

Chislehurst, 
"^'  1906.  Nov.    JSuBLLY,  Samuel  P.,  26,  Egmont  St„  New  Cross,  S,E, 
"*'  1906.  Nov.    iSiLKSTONE,   George   Rowland,    Victoria    Street,  S. 
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Normanton,  Alfreton,  Derhys. 
1906.  Nov.    iSTEEX,  Miss  Kate,  Allendale,  Haywood  Road,  Map- 

perleff,  Nottingham. 
''''  1906.  Nov.    t Walker,  James,    Walham  House,   Glasgow   Street, 

Northampton. 
•"1906.  Nov.    JAVard,  John  Henry,  5,  Granville  Terrace,  Newport, 

Salop. 


40 


/  79  SUPPLEMENT. 

CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

*^,^*  Fw  PuhTications  of  Societies  and  Institutions,  etc.,  see  under  **  Academies'' 


ACADEMIES  (Bbitish). 

London.  Civil  and  Meclianical  Engineers'  Society.  Transactions,  Forty-seventh 
Session,  1906-06.  pp.,  8vo.     London,  1906,  The  Societtf. 

Boijal  Institute  of  British  Architects.     Calendar,  1906-07.     420  pp.,  8vo. 

London,  1906.  The  Institute. 

University  College.    Calendar,  Session  1906-07.    433  pp.,  8vo.    London, 


1906.  The  College. 

Gross,  A.  \V.  S.,  M.A.,  F.Ii.I.B.A.  Public  Baths  and  Wash-houses  :  a  Treatise 
on  their  Planning,  Design,  Arrangement,  and  Fitting,  having  special  regard  to 
the  Acts  arranging  for  their  provision ;  \\dth  Chapters  on  Turkish,  Russian, 
and  other  special  Baths,  Public  Laundries ;  Engineering,  Heating,  Water 
Supply,  etc.     Price  21s.     276  ])p.,  4to.     London,  1606. 

B.  T.  Batsford  {publisher). 

Garden  City  Association.  Housing  in  Town  and  Country :  being  a  Report  of 
a  Conference  of  the  Garden  City  Association,  held  on  March  16th,  1906. 
70  pp.,  8vo.     London,  1906.  The  Garden  City  Association. 

Hasluck,  r.  N.  Sanitary  Construction  in  liuilding.  160  pp.,  8vo.  London, 
1906.  Cassell  cj*  Co.,  Ltd.  {jtublishers). 

Sanitary  Conveniences  and  Drainage.     160  pp.,  8vo.     London,  1906. 

(kissell  ^'  Co.,  Ltd.  {publishers). 

Herring-Shaw,  A.,  R.P.C.  Elementary  Science  applied  to  Sanitation  and 
Plumbers'  Work.     234  pp.,  8vo.     Altrincham,  1906. 

The  Sanitary  Publishing  Co. 

Local  Crovemment  Board.  Dr.  E.  P.  Manby's  Report  upon  the  Sanitary  Cir- 
cumstances and  Administration  of  tlie  Windsor  Rural  District,  uith  special 
reference  to  the  need  for  a  Drainage  System  in  the  Parishes  of  Sunninghill 
and  Sunningdale.     Xo.  241.     11  pp.,  fcp.     London,  1906. 

W.  H.  Power,  C.B.,  P.R.S. 

London.  Fire  Tests  with  Floors :  A  Floor  of  Reinforced  Concrete.  The  Com- 
mittee's report.  24  pp.,  Svo.  London,  1906.  The  Patent  Indented  Steel  Bar 
Co.,  Ltd, 

MEDICAL  OFFICERS  OF  HEALTH  AND  OTHER  SANITARY 

REPORTS. 

Aberdeen,  September,  1906  . .  .  .  Prof.  Matthew  Hay,  M.D. 

Lancaster,  the  County  Palatine  of, 

1905  .  E.  Sergeant,  M.R.CS.Eng. 

Capetown,  1905-06  . .  . .  A.  Jas2>er  Anderson,  M.A.,  M.B.,  D.P.H, 

London,  City  of.  Four  weeks  ending 

October  13th,  1906  .  .  \V.  Collingridge,  M.D.,  D.P.H. 

New  Zealand,  1905  . .  . .  J.  Malcolm  Mason,  M.D.,  D.P.H. 

Staffordshire  C.C..  1905  . .  George  Iteid,  M.D.,  D.P.H. 

Toronto  (City  Engineer's),  1905      . .  C.  H.  Rust,  C.E. 

Warwickshire  C.C.,  19i)5 Prof.  A.  Bostoch  Hill,  M.Sc,  M.D.,  D.P.H. 
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Metropolitan  Water  Board.     Third  Annual  Report,  for  W-ar  ended  3l8t  Manh, 

1906.      1 10  pp.,  8vo.     London,  19<)6.  The  Clerk  of  the  BoartL 

Paris.     Prefecture  dxi  Departme^H  de  la  Seine.      Direction  Administrative  des 

Travaiix  de  Paris.     Nntes  a  TAppui  du  Com])te  des  Depenses  de  TExercitv. 

1905.     2;n  pp..  4to.     Paris,  1906. 
Eegistrar-Greneral.     Fiftieth  Detailed  Annual  Eeport  of  the  Births,  Deaths,  and 

Marriages  in  Scotland.     (Ahstracts  of  1904.)     571  pp.,  8vo.     London,  1906. 

The  llegistrar- General. 
Rivers  Pollution.      Report  on  a  Visit  to  Geriuanv,  in  Auo^ust,  1906,  bv  H. 

McLean  AVilson  and  II.  T.  Calvert.     ;i6  pj).,  8vo.  *  Wakefield,  1906. 

//.  McLean  Wil»on^  M.I)..  H.^. 


LIST  OF  EXHIBITS  ADDED  TO  MUSEUM. 

An  Educational  Colour  Set  for  demonstrating  the  colour  composition  of  whit^* 
light  by  the  absorptive  method,  containing  a  stand  to  hold  the  glasses  in  posi- 
tion for  demonstrating,  vrith  wings  and  top  preventing  lateral  reflection,  with 
18  standard  glasses  in  a  sectional  tray,  and  diagrammatic  illastrations. 
Smoke  Density.     Pocket  Instrument  for  the  use  of  Inspectors. 
Tintometer.     Instrument  for  giving  a  standard  ajmparison  of  colours. 

J.   ir.  Lovihond^  The  Colour  Laboratories^  Sali^urtf. 
Brain  Pipes,  stoneware  double-lined  Ai-cher  joint. 

The  Archer  ISanitar}f  Tube  Co.,  64,  Victoria  Streel. 
Dust-bin,  galvanized  iron,  with  a  number  of  holes  close  under  the  toj)  rim. 

CrO(j(/aa  tf-  Co.,  Ltd.^  16,  Upper  Thames  Stred. 
EnameL     '*  Sanaline  "  Inner  Doors  of  Entrance  Corridor,  prepared  and  painted. 

Aspinall,  Ltd.,  AV«r  Cross,  S.E. 
Iron  Drainage  Pipes,  with  Access-cap  concentric  with  interior  of  pipe,  and  liavinj? 
non-detachable  fastenings. 

./.  Knifjht  cV  Sons,  249,  Gertrude  St.,  Kiiufs  Rd.,  Chelsea. 
Metal  Mould,  for  existing  and  soldering  tacks  on  to  lead  soil-pipes,  etc.,  in  one 
operation.  T.  G.  Chapman.  4.*i,  Grasmere  Road,  Woodside  Street,  Xorunttd. 

'*  Toila,^'  a  sanitaiy  pa])er  cover  for  seats  of  W.C.'s. 

Jules  Lamj  4'  Co.,  St.  Mar  if  A.re,  A.^'. 

Ventilator.     Inlet  foimed  ot*  iron  frame  and  cream-glazed  earthenware  centre, 

the  latter  pierced  ^^  ith  close  openings  bevelled  on  inner  face.      Fitted  ^nth 

hit-aud  miss  shutter.  Coimin^  Chimj  cj-  Co.,  Lower  St.  Andrew  St.,  W.(\ 


PARKES    MUSEUM    NEW    PREMISES    FUND. 

£  s.  </. 

Amount  Allotted  by  Council         9,000  0  0 

Cash  received  ix  Donations,  etc.,  189i>-1905  ...  1,167  11  H 
Promises  of  Donations  &  Subscriptions,  already 

reported  to  Dec.  31,  1905         1,04>>  4  0 

Promises  of  Donations  to  the  Douglas  Galton 

Gallery        110  10  0 

Contributions,  190i>,  already  Reported 12.")  17  0 

Contributions  since  last  Beport. 

D.  PuGH-JoNEs      ...  ...  ...     (during  two  years)  2     2    0 

G.  R.  Strachan    ...  ...  ...     (during  five  years)  10  10    <> 

Xovember  J7fh,  Wnc. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF   BOOKS. 


SYLLABUS   OF   PHYSICAL  EXERCISES    FOR  USE   IN  THE 
BRISTOL  EDUCATION   COMMITTEE'S  SCHOOLS.* 

This  handy  little  book  of  69  pages  contains  directions  for  a  large  variety  ot 
«»xercises  suitable  for  children  of  either  sex,  and  of  different  ages  and  eon- ' 
stitutions. 

The  marching  exercises  are  of  the  usual  senii-mihtary  character,  but  are  well 
graduated  to  meet  the  varying  requirements  of  different  classes  of  children.  The 
balance,  postural,  and  corrective  exercises  are  based  upon  the  Swedish  system, 
and  are  judiciously  interspersed  among  others  embodying  simple  automatic  move- 
ments, but  the  accessory  g}'mnastic  appliances  («.//.,  ribbed  stools,  booms,  and 
climbing  ropes)  of  the  vSwedish  system  are  not  here  utilized.  Directions  are 
given  to  teachers,  under  **  Signs  of  Good  and  Bad  Health "  respectively,  for 
ascertaining  whether  children  are,  or  are  not,  fit  for  the  exercises  prescribed,  but 
it  is  surely  better  to  insist  that  all  children  shall  undergo  a  medical  examination 
bv  way  of  test,  than  to  leave  the  matter  to  the  unaided  judgment  of  the  teacher. 

P.  B. 


CONSUMFnON:    ITS    RELATION   TO    MAN    AND    HIS 

CTYILIZATION.t 

This  Americiin  work  on  Consumption  can  be  skimmed  with  advantage  even 
by  physicians  and  medical  offi{»ers  of  health ;  althougli  it  app(»rs  to  be  intended 
in  the  main  for  a  wider  public,  and  is  in  fact,  in  parts,  "journalese."  This 
appears  to  arise  from  the  fact  that  many  of  the  chapters  of  the  book  had  ])r<'- 
viously  appeared  in  various  medical  and  popular  journals.  Had  the  author 
possessed  a  blue  pencil,  and  used  it  until  the  book  was  reduced  to  half  its 
present  size ;  had  he  then  rewritten  part  of  the  remainder,  so  as  to  avoid  over- 
lapping, and  to  secure  a  logical  arrangement  of  his  matter,  the  result  would  have 
been  a  more  valuable  book. 

As  it  is  at  present,  however,  there  is  much  useful  information  which  may  be 
read  with  advantage  by  all  who  wish  to  fight  the  white  man*s  plague.  Evt^r)' 
aspect  of  the  disease  is  considered  more  or  less,  sociological  factors  i-ectnving  a 
special  prominence.  The  part  describing  American  sanatoria  is  especially  good  ; 
and  some  of  the  devices  described  for  securing  open-air  treatment  in  city  houses 
are  most  ingenious.  A.  N. 

*  Syllabus  of  Physical  Exercises  for  use  in  the  Bristol  Education  Committee*s  Schools, 
compiled  by  C.  Percy  Rea,  Superintendent  of  Physical  Instruction.    1906. 

^Consumption  :  Its  Relation  to  Man  and  His  Civilization,  Its  Prevention  and  Cure,  by 
J.  B.  Iluber,  M.A.,  M.D.    Lippincott  &  Co.,  1906,  pp.  536,  with  136  figures. 
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PUBLIC   BATHS   AND   WASH-HOUSES.* 

The  author  draws  attention  in  his  preface  to  the  fact  that  **  there  is  at 
present  no  really  modern  comprehensive  volume"  upon  the  design  and  construc- 
tion of  public  baths,  and  the  Rcn-iewer  may  add  that  Mr.  Cross  has  gone  some 
way  towards  meeting  this  want. 

Some  practical  papers  upon  the  subject  have  been  contributed  to  the 
fFounijils  of  Tlie  Royal  Sanitary  Institute,  lioyal  Institute  of  British  Architects 
Architectural  Association  and  elsewhere  during  the  last  ten  years,  and  the 
author  would  have  done  well  to  have  made  some  mention  of  these,  or  at  least 
appended  a  short  list.  It  is  a  very  full  subject  crowded  with  details,  and  one 
which  has  not  -since  Roman  times — been  developed  to  the  extent  which  it^^ 
importance  (from  the  hygienic  point  of  view)  demands. 

So  far  as  it  goes,  the  author  has  with  true  wisdom  given  lavishly  of  his 
knowledge,  and  has  not  hesitated  to  give  particulars  and  details  which  will  be  of 
material  use  to  others  of  his  profession  in  designing  and  building  these  institu- 
tions. The  book  is  admirably  illustrated  by  plans  and  other  details  of  no  lej»9 
than  twenty  modern  baths,  and  the  examples  chosen  are  of  the  best ;  although 
that  is  not  to  say  that  there  are  no  better. 

A'(»ry  interesting  are  the  floating  baths  designed  by  Messrs.  Kaye,  Parr}*, 
and  Ross,  of  Dublin ;  and  the  sea  baths  at  Warren  Point,  Ireland,  by  the  same 
architects. 

-Mr.  Cross's  own  baths  at  llaggerstcm  and  elsewhere  are  fully  illustrated  and 
detailed,  and  they  reveal  in  the  architect  a  good  grasp  of  principles  of  planning, 
and  much  originality  in  detail. 

So  much  cannot,  however,  be  said  for  the  verj'  lan^e  portion  of  the  book 
dealing  with  the  question  of  engineering.  The  whole  subject,  including  the 
specification,  is  rather  obviously  made  up  from  the  ideas  and  spt deifications  of  so- 
called  practical  engineers  (i.^.,  commercial  firms),  whost*  names  are  largely 
advertised  therein. 

Such  engineering  is  good  in  its  way — in  some  cases  very  good  ;  but  it  cannot 
he  compared  for  cost  and  efficiency  with  that  designed  by  a  qualified  professional 
engineer ;  and  the  young  architect  will  do  well  to  take  this  portion  of  the  book 
as  giving  a  general  idea  only  of  bath  engineering,  and  to  seek  the  assistance  of  a 
professional  engineer  in  this  ditficult  subject  for  which  his  own  education  does 
not  fit  him. 

There  is  a  very  interesting  Chapter  (XIII.)  by  Mr.  E.  J.  Wakeliiig,  M.A.B., 
upon  the  administration  and  cost  of  maintenance  which  contains  many  valuable 
suggestions. 

Chapter  XV.  deals,  rather  superficially,  with  Turkish  and  other  special  baths, 
a  subje«t  which,  by  the  way,  is  comprehensively  dealt  with  by  Mr.  Owen  Allsopp 
in  another  work. 

Chapter  XVL  gives  some  practical  notes  on  the  cost  of  construction.  There 
an)  also  some  appendices  dealing  with  Acts,  Bv-laws,  etc. 

A.  S. 


*  Public  Baths  and  Wash-houses:   A  Treatise  on  their  Planning,  Desii^u,  Arrangemeot, 
and  Kilting,  by  Alfred  W.  S.  Cross,  M.A.,  KR.I.B.A.     B.  T.  Batsford,  London,  19(W. 
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MEETINGS    HELD. 


Sessional  Meetings. 

London, — The  meeting  was  held  in  the  Parkes  Museum  on  Thursday, 
December  12th,  at  8  p.m.,  when  a  discussion  on  "The  Advantages  and 
Disadvantanros  of  Heating  Buildings  by  Gas  Stoves  of  Various  Types " 
was  introduced  by  S.  K ideal,  D.Sc.Lond.,  F.I.C.  The  chair  was  taken  by 
Col.  J.  I^ane  Notter,  M.A.,  M.D.,  R.A.M.C.,  Chairman  of  Council. 

Examinations. 
The  followincT  Examinations  have  been  held  : — 

Sanitarff  ^nenc€  as  ajjplied  to  BuUdinrjs  and  Public  Works, 

November  30th  ami  December  1st :  Manchester,  3  Candidates ;  1 
Certificate  granted. 

December  7th  and  «stli,  London:  27  Candidates;  11  Certificates 
granted. 

Inspectors  of  Nuisances. 

October  26th  and  27th,  Cape  Town:  (>  Candidates;  3  Certificates 
granted. 

November  30th  and  December  1st,  Manchester :  57  Candidates ;  16 
Certificates  granted. 

December  7th  and  Sth,  London :  97  Candidates ;  55  Certificates 
granted. 

Inspectors  of  Meat  and  other  Foods. 

December  14th  and  15th,  London:    31  Candidates;   17  Certificates. 

Ifilij'wne  in  Its  hearing  on  School  Life. 

November  30th  and  December  1st,  Manchester :  4  Candidates ;  1 
Certificate  granted. 

December  7th  and  Hth,  London :  12  Candidates ;  5  Certificates 
granted. 

Candidates  who  have  received  Certificates. 

Sanitary  Science  as  applied  to  Buildinys  and  Public    Works, 

Ayling,  John.  Maunder,  Norman. 

Bennett,  Philip  SrDNBV.  Mould,  G-eobob. 

FEA.RN8,  Frederick  James.  Peacock,  John  Luddington. 

GiBBARD,  Ernest  John.  Pitre,  Trimbak  Janardan. 

Green,  Sidney  George.  Stainton,  William  John. 

Green,  William.  Worssell,  James  Lloyd. 

Inspectors  of  Nuisancei. 

Bailey,  William.  Bates,  George  Herbert. 

Bareham,  Sidney  John  Harry.  Beaumont,  John  William. 

Bassbtt,  Henry  William.  Bentley,  Harry. 
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Tfisjtectors  of  Nu 

Bradford,  Harry  Colston. 

Brown,  Joshua  Wright. 

Buckley,  James. 

BuLLEX,  William  Edward. 

Chapman,  Herbert  Georue. 

Christian,  John  Christopher. 

Cocks,  Percy  Gerald. 

Crabb,  Percival  Charles  James. 

Cripps,  Fanny. 

Culmer,  George  Giles. 

Cunningham,  William  Meldrum. 

Deeks,  George. 

Denby,  Frederick. 

Dickinson,  Albert. 

DiNSDALE,  Thomas. 

Eley,  William  Henry. 

Elliott,  Dorothy. 

Farlam,  George  William. 

Freeman,  Leonard. 

French,  Francis  Harold. 

GoMM,  Grace  Evangeline. 

Hallidat,  John. 

Harding,  Walter  Ernest. 

Harris,  Arthur  Edward. 

Hayes,  Bobert  Thomas. 

Hill,  Herbert  Fox. 

HoLDEN,  Arthur  Thomas. 

HucriiES,  Francis  Edward. 

JoLLEY,  William. 

Johnson,  Ethel  Gertrude  Monica. 

Jones,  David  John. 

Kent,  James  Alfred  Thomas. 

Lawrence,  Ernest  H. 

LiGHBODY,  Thomas  Henry. 


isanc€$ — Continued. 

Lynas,  Kichard  Chrisiopher. 
Mallett,  Benjamin  Thomas. 
Martin,  Cyril. 
Matthews,  Robert  Henry. 
Michael,  William. 
Miller,  Agnes  Mabel. 
Miller,  Louisa  Annie. 
Xewport,  Reginald  Chas.  Xoki.. 
Oram.  Ebenezkr  Georgk. 
OsTLE,  Mary. 
Owen,  Joseph. 
Painter,  Thomas. 
Panes,  John  Brandon. 
Pbarce,  Harry  Archibald. 
Pearce,  William. 
PiGCrOTT,  Arthur  Edward. 
Rampling,  George  J-iiei>. 
Rees,  Griffith  John. 
RociERs,  George. 
RooKE,  1L^.RRY  Thomas. 
JSaunders,  Percy. 
Scott,  William  Henry. 
Sharp,  Harold  Gibbon. 
Snook,  Harold  Virtue. 
Staples,  Mary  Elizabeth. 
Stevens,  Gladys  Eleanor  Gill. 
Sutherland,  George  A. 
Sutton,  Mary. 

Thompson,  Benjamin  Handley. 
Thurston,  Harold  William. 
Watts,  Thomas  ^Nathaniel  W\Tra. 
Webb,  Joseph  Thomas. 
WiENHOLT,  Jessie  Clementina. 
Wyld,  James. 


Inspectors  of  Meat  ami  Otiur  Foods, 


Buckle,  Herbert  Stewart. 

CucKNEY,  John. 

Draper,  William  Homer. 

Fisher,  Henry  Francis  Thornhill. 

Hill,  Charles  William. 

Kelland,  William  Cottman. 

Kbtt,  Philip. 

Rett,  Philip  Fhedfjiick. 


Major,  Richard. 
Peverett,  George. 
PiG(yrT,  Grenville  Edmond. 
Rabbetts,  Charles  George. 
Roberts,  Herbert  Keeling. 
Robinson,  Ernest  Sherwood. 
Scott,  Philip  Clement. 
Smith,  Richard. 


Standen,  Robert  Hargrave  Eraser. 

Hygiene  in  its  heainng  on  Softool  Life. 

Hodgson,  Lilian.  Richardson,  Mary. 

Kanthaok,  Emilia  A'ictoria.  Western,  Emjly  Georgina. 

Marshall,  Kate.  Western,  Mary  Priscilla. 
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FORTHCOMING    MEETINGS. 


It  is  proposed  to  arrange  for  Provincial  Sessional  Meetings  in  1907  as 
follows : — 

Stafordy  Seit\irda}\  February  16th.  Discussion  on  *'To  what  extent 
must  Authorities  Purify  Sewage?"  to  be  opened  by  George  Reid,  M.D., 
D.P.H.,  County  Medical  Officer  of  Health,  Staffordshire.  Visit  to  Sewage 
Disposal  Works. 

March,  Newcastle ;  April,  Lancaster ;  May,  Eastbourne ;  June,  Here- 
ford ;  September,  Shrewsbury ;  October,  Lincoln  or  King's  Lynn ;  Novem- 
ber, Ghisgow ;  December,  Leeds. 

And  London  Sessional  Meetings  in  March,  April,  and  May. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works, 

Inspectors  of  Nuisances,  and 

In  Hygiene  in  its  Bearing  on  School  Life — 

Plymouth,  January  25th  and  2<)th. 
(jrlas<r<)w,  February  8th  and  9th. 

Lectl'rks. 

The  42nd  Course  of  Lectures  and  Demonstrations  for  Sanitary  Officers 

* 

will  commence  on  Febiniary  II th. 

The  Tenth  Course  of  Practical  Instruction  in  Meat  Inspection  will 
commence  on  March  loth. 

The  Special  Course  on  Food  and  Meat  Inspection,  arranged  for  Army 
Officers  and  professional  men,  will  commence  on  April  2()th. 

Course  of  Lectures  on  Hygiene  in  its  bearing  on  School  Life,  for 
School  Teachers,  will  commence  on  February  18th. 

Course  of  Lectures  on  Sanitary  Science  as  applied  to  Buildings  and 
Public  Works,  will  commence  on  February  27th. 

Conference  at  Dublin,  1907. 

A  Conference  for  the  discussion  of  Sanitary  and  Public  Health  Ques- 
tions has  been  arranged  to  be  held  in  Dublin  from  June  25th  to  29th,  1907. 

Facilities  will  also  be  given  to  Delegates  and  Members  to  attend  the 
Irish  International  Exhibition  in  Dublin,  which  will  be  in  progress  during 
the  Conference. 

Patron :     His  Excellency  the  Rt.   Hon.    the    Earl  of  Aberdeen, 
Lord  Lieutenant  of  Ireland. 

Section  I. — Sanitary  Science  and  Preventive  Medicine — 

President:   Sir  Charles  Cameron,  C.B.,  M.D.,  D.P.H. 

Section  11. — Engineering  and  Architecture — 

President :  P.  C.  Cowan,  B.Sc,  M.Inst.C.E. 

Section  III. — Physics,  Chemistiy,  Biology,  and  Meteorology  — 
President :    Sir  John  W.  Moore,  M.D.,  D.Sc,  F.R.C.P.I. 

lion.  Secretaries:  W..  Kaye-Parry,  M.Inst.C.E.,  F.R.I.B.A.,  M.A. 

Surg.-Col.  D.  Edgar  Flinn,  D.P.H.,  F.R.C.S.I. 


As  occasion  requires. 
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Calendar,  January  and  February,  1907. 

A$  far  at  at  present  arranged, 

Goanoil  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 

at  5  p.m. 
Exhibition  Coromittee        .        .  \  Monday  in  the  week  preceding  the  Council,  tt 
Oongress  and  Editing  Committee )  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .        . )  Tuesday  in  the  week  preceding  the  Council,  at 
Museum  and  Library  Committee )         »  4  p.m.  and  5  p.m. 

Special  Purposes  Committee       .|  Wednesday  in  the  week  preceding  the  Council, 
Finance  Committee    ...  J  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  . 
New  Premises  Committee  . 
Disinfectant  Standardisation 

Committee     .         .         .  , 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 

9.30  a.m.  to  5.30  p.m.     The  Library  and  Office  are  closed  at   1  p.m.  on 

Saturdays. 

Cowicil  and  Committee  Meetings  are  suspended  during  August  and  September^  and 

the  Museum  and  Librant  are  closed  on  Public  Holidays, 

The  January  Committee  and  Council  Meetings  have  been  postponed 
to  a  week  later  than  the  usual  date. 

JANUARY. 

25    F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
2G    S.  j      Inspectors  of  Nuisances,  and  in  Hygiene  in  its  Bearing  on  School  Life,  Plymouth. 

FEBRUARY. 

8  P.  1  Examination  in  Sanitary  Science  as  applied  to  Building  and  Public  Works,  for 

9  8.  J      Inspectors  o(  Nuisances,  and  in  Hygiene  in  its  Bearing  on  School  Life,  Glasgow. 
11    M.    Leolure  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  A:  Introductory  ReniJirks. 

Public  Health  Acts— Knglish,  Scotch,  Irish;  other  Statutes  relating  to  Public 
Health;  By-laws  (Model,  etc.).  Regulations,  Orders,  Memoranda,  etc,  by 
J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h.,  m.o.h.  Lambeth. 
13  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  B :  Public  Health  (London) 
Act ;  Metro[)<)lis  Local  Management  Acts ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  of  London,  by  J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h. 

15  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  C :  Factory  and  Workshop 

Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  affect  the  Sanitary 
Inspector;  Smolcc  Legislation;  Food  and  Drugs  Acts,  1899,  by  J.  Priestley, 

B.A.,  M.D.,  M.U.C.S.,  D.P.H. 

16  S.    Sessional  Meeting,  Stafford.    Discussion  on  "To  what  extent  must  Authori- 

ties purify   Sewage!'^"  to  be  opened  by  George  Reid,  md.,  d.p.u..  County 

Mediod  Officer  of  Health,  Staffordshire.    Visit  to  Sewage  Disposal  Works. 
18    M.   Demonstration  in  the  Parkes  Mu<ieum.  at  A  p.m.    Building  Materials  and  Con- 

struct  ion,  by  the  Director,  E.  White  Wallis,  f.s.s. 
18    .\f.    Lecture  to  Sctiool  Teachers,  at  7  p.m.     "  Physiology,"  by  Prof.  H.  R  Kenwood. 
18    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    Duties  of  a  Sanitary  Inspector — Qtiieral, 

A:  Outdoor,  by  G.  Newman,  m.d.,  d.p.h.,  f.r.8.e.,  m.o.h.,  Finsbury. 
20    W.  Demonstration  in  the  Pnikes  Museum,  at  6  p.m.    Baths  and  Layatories,  by  the 

Director,  E.  White  Wallis,  p.s  s. 
20    W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.DL  (number 

limited).  Conducted  by  James  K.  Leggait,  Supt.,  Public  Health  Dept,  Borough 

of  Islington. 
20    W.  Lecture  to  Sanitary  Officers  at  7  p.m.    Duties  of  a  Sanitary  Inspector — Qenenl 

B:  Indoor,  by  G.  Newman,  m.d.,  d.p.h..  f.r.8.e. 
20    W.  Lecture  to  School  Teachers,  at  7  p.m.    **  Physiology,"  by  Prof.  H.  R.  Kenwood. 
22    F.    Lecture  to  School  Teachers,  at  7  p  m.    '*  Phpiology,'*  by  Prof.  H.  R.  Kenwood. 
22    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     Duties  of  a  Sanitary  Inspector— 0: 

Offensive  Trades  and  Trade  Nuisances,  etc.,  by  G.  Newman,  m.d.,  d.p.h. 
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22  F.  1  Examinations  in  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 

23  S.  J     Inspectors  of  Nuisances,  and  in  Hygiene  in  its  bearing  on  School  Life,  Hull. 

S.     Inspection  and  Demonstration  in  the  district  of  Tottenham  at  2.30  p.m.    Con- 
ducted by  J.  P.  Butler- Hogan,  m.d.,  m.o.h. 

2f>    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    Infectious  Diseases,  by  Prof.  A.  Bostock 

Hill,  M.D.,  M.SC. 

26  T.    Lecture  to  Sanitary  Officers  at  7  p.m.    Methods  of  Disinfection,  by  Prof.  A. 

Bostock  Hill,  M.D.,  M.SC. 

27  W.  Demonstration  in  the  Parkes  ^Muscu^m  at  G  p.m.    Waste  Preventers  and  Water 

Closets,  by  the  Director,  E.  White  Wallis,  f.s  s. 

27    W.   Inspection  and  Visit  to  Common  Lodging  House,  Kemble  Street,  Drury  Lane, 
W.C.,  at  2.30  p.m. 

27    W.   Lecture  to  School  Teachers  at  7  p.m.    "Food  and  Clothing,"  by  Col.  J.  Lane 
Notter,  M.A.,  M.I) ,  ii.A.M c. 

27    W.  Lecture  to  Sanitary  Officers  at  7  p.m.     '*  Elementary  StJitistics,"  by  Prof.  A. 
Bostock  Hill,  M.I) ,  M.tsc. 

MARCH. 

Annual  Meeting  of  Associates. 

APHIL. 

24  W.  Ordinary  General  Meeting  at  4.30  p.m. 

JUNE. 

25  to  29.  Conference  at  Dublin. 

MEMBERS  AND  ASSOCIATES  ELECTED, 

December,    1906. 


MEMBERS. 

*  Maiked  thun  Lave  jmBScd  ttie  Kxaminntion  of  the  Institute  in  Sanitary  St-icncc  au  applied 

to  Bui}din(f8  and  Public  Works. 

■'^'  1906.  Dec.       Bell-Johx,    Harry,   r.v.s.i.,    PuhUc    Works   Dept.^ 

Pi'tUn'la^    Transvaal^  S.  Africa, 
-'^'  1906.  Dtc.       CoiKT,  AVilliain  Harold  Arthur,  \ ,  Btdinrfhrn,,  lid., 

Lriresfer. 
■'"  1906.   Dec.       Dickson,    (ieorge    A.    II.,    r.ii.i.H.v.,    Hand    Cluh, 

Jo/tanntsfnn'f/,  S.   Africa. 
-"'  1906.  Dec.       HriiTLEY,  William  Huldswortli,  d.sc,  b.sc,  Chonicai 

DejU.,  St.  Bartholotneiv\^  ffo.ytitnl  E.C. 
*''"1906.  Dec.       KiUK,   Thomas,    assoc.m.inst.c.e.,    (.'itij    Kiujineer, 

Jjtswlch^  Qnetusland. 
""  "1906.  Dec.       LiNAM,  V.  J.,  assoc.m.inst.c.e.,  Coanty  Surveifoi', 

Omar/h,  Co.  Tifront^  Ireland. 
1906.  Dec.     *Mo()iiE,  Frederick  William,  Sea  View  House,  Haigh. 
1906.  Dec.       Natham,  Sidney  Herbert.  m.a.,m.d.,m.e.c.8.,l.r.c.p., 

D.P.U.,  50,  HarAnffton  Gardens^  S.  W. 
''•M906.  Dec.       Kobertson,    Clement   Albert,   p.a.s.i.,    116,   HiijU 

Holhom^  W.C. 
•^•M906.  Dec.       Stoky,    Philip   Francis,  St.    fves,   Penrhyn    Jioad, 

Kinffston-upon-  Thmnes. 
^^^^  1906.  Dec.     *Thoep,  William  Osborne,  Swifeyar  and  hmgineer, 

Malvern,  Worc€stn\ 
^^'"  1906.  Dec.      Tyrwhitt,  Thomas,  a.r.i.b.a.,  Public  Worl-s  Dept., 

Pretoria,  Transvaal ,  S,  Africa. 
-"''1906.  Dec.       WiGG,  Willis,  assoc.m.ixst.c.e.,  1,  Evesham  lioad, 

Narhor&ugh  Bead,  Leicester. 


alt*  I 
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Calendar,  Januaby  and  Febeuaby,  1907. 

A$  far  a*  at  pr* 


Council  MeetingB  are  held  Monthlj'  on  the  Second  Wedneadaj  in  emch  Honti 

at  5  p.m. 
BzhiUtioD  Committee         .         .   Monday  in  the  week  preceding  the  Council,  ■ 
4.30  p.m.  &  5.30  p.m. 
.  Tuesdaj'  in  the  week  preceding  the  Council,  s 
4  p.m.  and  5  p.m. 
Wednesday  in  the  week  preceding  the  Comicil 
at  4  p.m.  and  5  p.m. 


CoDgresa  and  Editing  Committee 
Examination  Committee    .        .  ' 
Uuseum  and  Library  Committee 
Special  Purposes  Committee 
Fmance  Committee    . 
Parliamentary  Committee  . 
New  Premises  Committee  . 
Disinfectant  Standardisation 

Committee      , 

The  Parkea  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  dsji 
9.30  a.m.  to  5.30  p.m.     The  Library  and  OfSce  are  closea  at   1  p.m.  « 
Saturdays. 
CouiteU  atul  CommitUe  Meetingt  are  suspended  during  Auc/iul  and  SepUmher,  on 
the  Mmeum  and  Library  are  doted  on  Public  Mclidayt. 
The  January  Committee  and  Council  Meetinj^s  have  lieen  postponei 
to  11  week  later  than  the  UBiial  i]:ite. 

JANUARY. 

25    P.  1  Examinations  in  Sanitary  Science  as  applied  lo  Buildinga  and  Public  Worts,  ft 

20    :A.  \     Inspectorsof  MuiBancea,andiD  Hygk-ne  in  ilaBt-urint^un  School  Life,  PlymouU 

FEBRUARY. 

8  P.  1  Eiamloation  in  Sanitary  Science  as  applied  to  Building  and  Public  Woriu.  fo 

9  8.  J      Inspectors  o!  NuisanceB,  and  in  Hygiene  in  its  Benring  on  School  Life,  Ola>i(rnw 
11    M.    Lecture  to  SanitaryOfllcere  al  7  p.m.    Sanitary  Law,  A:  Introductory  Iteiaiita 

Public  Health  Acts— Knglish,  Scotch,  Irish;  oilier  Statutes  relating  to  Publk 
Health  1  By-laws  (Model,  etc.),  Regulations,  Orders,  Memoranda,  etc.,  b; 
J.  Priestley,  n.A.,  M.n.,  m.h.c.m..  d.p.h.,  m.o.h.  Lambetb. 

13  W.  Lecture  to  Unitary  Ufficera  at  7  p.m.  Sanitary  Law,  B:  Public  Health  (Loa<loiil 
Act ;  Metropolis  Local  Management  Acts ;  By-laws  and  Regulations  in  force  id 
the  Administrative  County  of  London,  by  J.  Priestley,  «.*,.  M.P.,  M.B.c.s..D.r,a, 

15  F.  Lectuic  to  Sanitary  OIHcers  at  T  p.m.  Sanitary  Law,  C  :  Facutry  and  Wiirkslui^ 
Acta  (Inclnding  Bakehouse  Legislation,  1878-tfB)  as  they  affect  tie  SmIhJ^ 
Inspector;  Smoke  Legislalion;  Food  and  Drugs  Acta,  181)9,  by  J.  FVfcst^^ 

11.A..  M.Il..  1I.U.C.9.,  I.  r.H.  ^ 

IG    8.    Sessional  Heeting,  Siafford.    DiscuBsion  on  "  To  what  extent  musi  ii^ 

ties  puiify  SewaniB :- "  to  !«  opened  by  George  Reid,  m  ti„  n.P.il.,  Crv^i 
Mediod  Officer  of  Heaiih,  SInffurdsliire.     Visit  to  Sewage  DispoMl  WomT^Vv 

Id  M.  Demonstration  In  ihi'  Parkos  Muieum.  at  n  p.m-  Building  Haiertalg  umlV^ 
atruclion,  by  tbe  Director,  E.  White  Wallis.  f.s.s.  ^"\V_ 

18     M.     Lectuic  to  School  TwirherB,  at  7  p.m.     "  Physiology."  by  Prof  L, 

18    M.   Lecture  I«  S»nilarv  OIBcers  at  7  p.m.     Duties  ot'  a  Sanitary  IniiM 
A:  Outdoor,  byG.  N-wman,  m.d.,  b.p.h.,  f.ka.s..  w.o.h,,  Vm 

20     W.  Demonstration  in  tbe  Paikrs  Museum,  at  6  p.m.     Baths  and  t 
DirecUir,  E.  WliiKi  Wallis,  f.s  s. 

2)  W.  Inspection  and  DeDionstrniioii  in  the  District  of  Isilritf.  _ 
limited).  Conducted  by  James  K.  Leggalt,  Supt..  I'aUia  S 
of  Islingtou.  ~  ' 

20    W.  Lecture  to  Sanitary  OMcers  at  7  p.m.    D 
B:  Indoor,  by  G.  Newman.  M.n,,  d.imi 

20     W.   Lecture  to  School  Teachers,  al  7  p.m. 

22    F.    Lecture  to  School  Teachers,  at  7  \i  ni.    " 

22    F.    Lecture  to  Sanitary  Officers  at  7  p.ui. 
Offensive  Trades  nnd  Trade  Ni  ' 
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P.  \  Bxaminaiioiis  Id  Sanitary  Science  m  &ppli«d  to  Buildings  nnd  Public  Works,  Tot 
S.  f     Inspectors  of  Niiiaancee,  and  In  Hjgiene  in  its  beariog  on  School  Life,  Hull. 
B.     Inspection  and  Demonstration  in  tlie  district  of  Tottenbam  at  2,30  p.m.    Cod- 

ducied  by  J.  F.  Butler- Hogan,  m.d.,  u.o.h. 
M.   Lecture  to  Sanitary  Officers  at  7  p.oi.    Infectious  Diseases,  by  Prof.  A.  Bostock 

Hill,  M.D.,M.8C. 

T.    Lecture  to  Sanitary  Officers  at  T  p.m.    Methods  of  Disinfection,  by  Prof.  A. 

Bostock  Hill.  M.D.,  (i.Bf. 
W.  Demonsiraiion  in  tbe  Piirkes  l[iiseu,m  at  G  p.m.    Waaie  Preventers  and  Water 

Closets,  by  the  Director,  E,  Whire  Walll?,  k.s  b. 
W.  Inspeciion  and  Visit  to  Common  Lodging  House,  Kemble  Street,  Drury  Lane, 

W.C,  at  2.30  p.m. 
W.   Lecture  to  School  Teacliers  at  T  p.m.    "  Food  and  Clothing,"  by  Col.  J.  Lane 

Notler.  M,A.,  M.n ,  b.a.si.c 
W.  Lecture  to  Sanitary  Officers  at  7  p.m.     "Elementary  Statistics,"  by  I'mf.  A. 
Bostock  Hill,  M.i.,M.w. 

M.YRCII. 
Annual  Meeting  of  Associates. 

APHIL. 
w.  Ordinary  General  Meeting  at  ^.m  p.m. 
JUNE. 
t(i2!i.  Conference  at  Dublin. 

MEMBERS  AND  ASSOCIATES  ELECTED, 

DuCEMBEIt,    1906. 

.MEMBERS. 


'"'19(16.  U(..-.       Bbll-John,    Harry,  i-.a.n.i.,    PMie    Worki,    l)e,>t., 

i'.-tlon,i.  Tmim-nal,  S.  Africa. 
■-'••'■  mm.  Ihx.       Cm-iiT.  Willirim  iiaroid  .Arfliiir,  1,  li, dinqha,,.  lid., 

Lrlrr^Ur. 
■">  190C>.   Dr.:       Dk'ksos.    (iforg^    A.    H..    t-.lt.I.li.A,.    Itmul    Vluh, 

Jiiliiiiiiieihiir'i,  S.   Africa. 
•■•1906.  Dec.       HruTt-EV,  William  Holda«<)i-tl..  ii.sc,  ii.w.,  Vlicx.icit 

bept.,  -St.  Bitrtholmiim'i  //nnjiital  K.<J. 
JffO0'   l^C,        KUK,    Thomas,    assoi-.M.Inst.c.B.,    Cil;/    Engineer, 

Ijiiwticli.  Q'irriiglanii. 
Kl0     liec.        l.VSASl.   F.   .).,  \S8O0.M.i\ST.C.K.,   C'oiintif  Siirrei/m; 
W^  Oma'jh.  Co.  T;n-W^,  Irelaml. 

HL  J?«"C.      •MoiiUK.  l-'iT(iiL-Jck  William,  Sea  View  ffoiiu,  Haigh. 
•^  JVC.         Natium,  Siiidi  vHerbert.  m.a.,m.d.,u.b.c.b„l.k.c.p 


..  50.  U'lriinffton  Gardens,  S.  H'. 


»  .....^  lioBBLiisoN,    Cl.ment   Albert,   p.a.s.i,,    116,    Hii/h 

'J^e^-  fl„„.or„.   W.r, 

■■oHV.    I'ljilip    Francis,  S(.    he»,    I'mrhi/n    Jioad, 
■7^  u>.itto„-"i,.:,-Thame». 

Jjr  uV,  WiiluiiEi  Osborne,  Surveyor  and  hjnginttr, 

'  ■■/,.^,-«     \V,„:eHeT. 

(jtnas,  A.K.I.B.A.,  PuUre  Worl-i  Dept., 

Willis,  ABBOC.if.iHST.c.B.,  1,  Rvtfham  Boad, 
roK^A  Soad,  LeieeiUr. 


B 
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ASSOCIATES. 

I  Marked  tbos  have  parsed  the  Examination  of  the  Inatiinte  for  Inapectora  of  Naiaaneea. 

"''  1906.  Dec.    JAllsop,  Fred.,  56,  Lnnm  Street,  Hyde,  CJieshire. 
*"»'"  1906.  Dec.    tBoAZ,  Francis  Edwin,  G,    Waverlen    Villas,  HaU, 

Cheshire. 
**'^M906.  Dec.    JBrowxless,  William  Scott,  Asst.  Surveyor,  SecUje- 

field.  Ferry  Hill,  Co.  Durham. 
*"**1906.  Dec.     JbusHELL,  John,  33,  Tr a fahjar  Street,  Thornahy-^n- 

Tees,  York's. 
*'''  1906.  Dec.     JDu  Sautoy,  Miss  C.  C,  16,  Ebn  Grove,  Taunton. 
^'""1900.  Dec.     JFenwicx,  Peter,  85,    Wayman  Street,   Monkwear- 

mouth,  Sunderland. 
"^'"1906.  Dec.     iFRiUEEio,  John  I.,  03,  Welhecl- Boad  East,  Waller, 

Newcastle. 
*'^'*  1894.  Feb.     JKnappett,  Benjamin  A.,  Sanitary  Inspector,  Toum 

Hall,  Catford,  S.E. 
***''  1906.  Dec.     iLARARi),  Samuel,  12,  Great  (hmond  Street,  Holhorn. 

\r.c. 

•*'*'  1906.  Dec.     JStant^y,  James,  41,  Stormoni  Street,  North  Shields. 
'''''  1906.  Dec.     iSTUART,  William  Burlton,  32,  CasUUain  Matisions, 

Maida  Vale,  W, 
'"'^*  1906.  Dec.     tWoRDEN,  Miss  Jane,  133,  Morninyton  lioad,  Bolton, 

""1906.  Dec.    i Wright.  Archibald  Gooda,  10,   Wrouyhton  Hood, 

W^ands worth  Common,  S.  W. 
*02n  jqqpj    j)^      tYouxG,  Mrs.  Laura,  35,  Ayresome  Street,  Middles- 

hro\  Yorhs. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

*^i*  Fw*  Publications  of  Societies  and  Institutions,  etc.,  see  wider  ^^Academus'^ 

ACADEMY  (British). 

Londoo.  City  of  London  College.  Calendar,  1906-07.  209  pp.,  8vo.  London, 
1906.  '  The  CoUtyt. 

Board  of  Agriculture  and  Fisheries.  Leaflets :  Section  1 ,  Acts  of  Parliauifiit. 
Co-operation,  and  ]Miscellaneou8  Subjects ;  2,  Farm  Animals,  their  Breeding 
and  Management;  3,  Poultry  and  Bees,  their  Breeding  and  Management: 
4,  Farm  and  Garden  Crops ;  5,  Wild  Animals,  Birds,  &c. ;  6,  Insects  injuriou> 
to  Crops  other  than  Bush  and  Orchard  Fruit:  7,  Insects  injurious  to  Fruit 
Trees  and  Bushes,  and  to  Forest  Trees;  8,  Fungi  injurious  to  Crops  and 
Fruit.     8vo.     London,  1906.  Purchased. 

Greenwich  Royal  Observatory.  B^duction  of  Greenwich  Meteorological  Ob- 
servations. Part  1\.  Temperature  of  the  Air  as  determined  from  the  Obser- 
vations and  Records  of  the  Fifteen  Years,  1891-1905.  67  pp.,  4to.  London, 
1906.  Sir  W.  H.  M.  Christie,  K.C.B.,  M.A.,  F.R.S.,  Astnmomer-Eoyal 

Hamburg.  Bericht  des  Medizinabrates  iiber  die  Medizinische  Statistik  des 
Hamburgischen  Staates  fiir  das  Jahr  1905.  Mit  5  Abbildungen  im  Text  und 
9  Tafeln.     93  pp.  (Plates),  4to.     Hamburg,  1906.  Prof.  Dr.  Soclit. 
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Infantile  Mortality.  Report  of  the  Proceedings  of  the  National  Conference  on 
Infantile  Mortality,  London,  June,  1906,  by  E.  M.  Smith,  M.D.,  D.P.H., 
Medical  Officer  of  Health,  and  Delegate  of  the  York  Corporation.  40  pp., 
8vo.     York,  190fl.  E.  M,  Smith,  M.D.,  D.F.H. 

Local  Government  Board.  Dr.  W.  W.  E.  Fletcher's  Eeport  upon  the  Sanitary 
Circumstances  and  Administration  of  the  Village  of  Coggeshall  in  the  Brain- 
tree  Rural  District,  and  alleged  prevalence  therein  of  Infectious  Disease ;  also, 
incidentally,  upon  Sanitary  Administration  in  the  Braintree  Rural  District. 
No.  244.     15  pp.,  fcp.     London,  1900. 

Dr.  AV.  W.  E.  Fletcher's  Rei>ort  upon  the  Sanitary  Circumstances  and 

Administration  of  the  Southwick-on-Wear  Urban  District,  and  upon  recent 
prevalence  of  Zvmotic  Disease  in  the  District.  No.  245.  13  pp.,  fcp.  Lon- 
don, 1906.  "  \V.  //.  Power,  C.B.,  FJi.S. 

MEDICAL  OFFICERS  OF  HEALTH  AND  OTHER  SANITARY 

REPORTS. 

Aberdeen,  October,  190(>       . .  ,  .    Prof.  Matthew  Haif,  M.D. 

Leeds,  1905-06  .  .  . .   ./.  Spottiswoode  Cameron,  M.D,,  B.Sc, 

London,  City  of,  Five  weeks  ending 

November  17th,  1  Don  ..    W.  ColUnfi ridge,  M.D.,  D.P.H. 


Porter,  Cluis.,  MM..  B.Sc,  M.R.C.P.Edin.  School  Hygiene  and  Laws  of  Health  : 
A  Text-book  for  Teachers  and  Students  in  Training.  306  pp.,  8vo.  London, 
1906.  Lou ff mans.  Green  4'  Co.  {publishers), 

Reid,  George,  M.D.,  D.P.J f.  Practical  Sanitation:  A  Handbook  for  Sanitary 
Inspectors  and  others  interested  in  Sanitation ;  with  Appendix  on  Sanitary 
Law,  by  H.  Manley,  M.A.,  M.B.,  D.P.H.  Thirteenth  Edition.  337  pp.,  8vo. 
London,  1906.  The  Author. 

Ill  addition  to  the  Books  prmenled  to  the  Lihrarjf,  the  followiiuj  have  been  j^ublished 

in  connection  with  Sanitani  Science  : — 

Bardswell,   y.  I),,  M.I).     The  Consumptive  Working  Man  :  What  can  be  done 

for  him?  London  :  Scientific  Press,  Ltd. 
Critchley,  //.  />.,  M.D.  JIygi(»ne  in  School. 
Crowe,   H.  Warren,  M.D.     Consumption :  Treatment  at  Home  and  Rules  for 

Living.     Fcp.  8vo.,  30  pp.     Bristol :  J.  Wright  &  Co.     1906. 
Fowlers'  Architects*  and  Builders'  Handbook.     A  Synopsis  of  Practical  Rules, 

Tables,  and    Data   specially  compiled  for   the   use   of   Architects,  Builders, 

Plumbers,  Painters,  Dc^corators  and  Students  in  Technical  Schools.     626  pp. 

Scientific  Publishing  Co.,  Manchester. 
Giffen,   G.  llcuvton.     Students'  Manual  of   Medical   Jurisprudence  and  Public 

Health.      Second    Edition.      372  pp.     Kdinburgh :   Wm.   Bryce.      London : 

Simpkin  Marshall.     1906. 
Greenwood,  A.,  M.B.,  Ch.B.     Infection:  The  Prevention  of  Infection  in  Public 

Vehicles.     Saijitary  Publishing  Co.,  5,  Fetter  Lane,  E.C. 
Howell,    W.  IL,  Ph.D.,  M.D.,  LL.D.     Textbook  of  Physiology.     Demy  8vo., 

905  pp.     272  Illustrations.     London:  W.  B.  Saunders  &  Co.     1906. 
E^y,  Howard  A.     Walter  Reed  and  Yellow   Fever.      293  pp.      New  York : 

McClure,  Phillips,  &  Co.     1906. 
Middleton,   G,  A.  T,    Modern  Buildings,   New   Planning,  Constraction,  and 

Equipment.    Vol.  IV.    Caxton  Publishing  Co. 


The  following  JouEtNALS  AND  Periodicals  havb  been  rbc 

IN    THE    LiRRAKY    DURIKU    1906. 


British  Architect. 

British  Medical  Journal. 

Builder. 

Builders'  Journal  and  Architectural 

B«cord. 
Contract  Jciumal. 
'  Domestic  Engineering. 
Engineering. 

Hardware  Trades  Journal,  The. 
Health. 

Indian  Engineering. 
Journal  d'Hygii'ne. 
Journal  of  the  Socii-ty  of  Arts. 
lAucet. 


wubkLiY. 

Local  GoTemment  Chronicle. 
Local  Government  Journal. 

Local  Government  Officer. 
London  County  Council  G^xeti 
Municipal  Journal. 
British  Journal  of  Nursing. 
Sanitarisch-demographisches    ^ 

bulletin  der  Schweii. 
Sanitary  Eecord. 
!^urveyor  and  Municipal  and  ' 

Engineer. 
Universal  Provider. 
Veterinary  Record. 


MONTHL7,  Bto. 


Annales  des  Fonts  et  Cliuussi'ea. 
Arehitect's  Magazine. 
Britii^h  Journal  of  Inebriety. 
Bulletiu  du  service  de  Sante  et  de  I'Hy- 

gi^ne  publique  (Bruxeiles). 
Bulletin  de  la  Socii'te  des  Ingc'nieurs  et 

Architectes  Sanitaire^  de  France. 
Canadian  Nurse. 
Chicago  Health  Bulletin. 
Deutsche  Viertel jab rssch rift  fiir  iitTent- 

liche  Gesundheitspflege. 
Direrione  Generale  dell'  Animinislra- 

zione  Civile.     Bollettino  Sanitario. 
Engineering  Magazine. 
Gioroale  della  Beale  Societa  Italiana 

d'Jgiene. 


Journal  of  the  American  Pub  lit 

Association. 
Journal    of   the    Royal    Insti 

British  Architects. 
Journal  of  the  Royal  Meteoi 

Sticiety. 
•Tournal  of  the  Boyal  Statistical 
Journal   of    the    Sanitary    Int 

Association, 
.lournal  of  Preventive  Medicini 
La  Ingenieria. 

r.,a  Salute  Pubblica  (Perugia). 
La  Technologic  Sanitaire. 
Tjc  Qcnie  Sanitaire. 
Le  Mois  scientifique  et  industr 
Medical  Magazine. 
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Museums  Journal,  The. 

New   York   State  Board  of  Health, 

Monthly  Bulletin. 
North  of  England  Institute  of  Mining 

Engineers'  Transactions. 
Plumber  and  Decorator. 
Proceedings   of    the    Society   for   the 

Study  of  Inebriety. 
Public  Health. 
Registrar- General's  Bet  urns  :  England 

and  Wales,  Scotland,  and  Ireland. 

Weekly,  Monthly,  and  Quarterly. 
Kevue  d'Hygiene  et  de  Police  Sanitaire. 


Sei-i-Kwai  Medical  Journal. 

Societe  d*  Hygiene  de  I'Enfance  Bulle- 
tin Mensuel. 

Surveyors'  Institution,  Transactions  of. 

Symons's  Meteorological  Magazine. 

Tablet tes  Mensuelles  de  la  Soci?te 
Boyale  de  Medecine  publique. 

Technology  Quarterly  and  Proceedings 
of  the  Society  of  Arts  (Massachu- 
setts). 

Tuberculosis. 

Water. 


LIST  OF  EXHIBITS  ADDED  TO  MUSEUM. 

Connections  for  W.C.  Flush-pipe  and  Basin,   "Sunflower"  pattern,  Cone  (.f 

copper. 
Flushing  Cistern  Chains,  of  copper,  various  types  and  handles. 

Sunjioirfr  Closet  (-one  Co.,  Halifax'. 

**  Wirebitu "  Damp-proof  Sheeting,  prepared  on  meshed  wire,  suitable  for  roof 

covering,   vertical   or  horizontal  damp-proof  courses,   lining  tanks ;    various 

models  sli()win«i:  its  application.  Vickers  cj*  Fields,  6,  Elclon  Street,  K,C, 

Piece  of  Lead  Waste-pipe  from  bath,  showing  damage  caused  by  rats ;  space 

about  two  inches  diameter  gnawed  through.  W,  F.  Fostei;  Balham, 

Piece  of  English  Oak  500  years  old,  removed  from  Wittingham  Church,  Cambs. 

0.  Thomas,  Sailjttor,  9,  College  St.,  N.W, 
Glass-lined  Gully  Trap  with  sealed  top,  for  use  inside  buildings  or  where  an 
open  gully  is  undesirable ;  ventilation  is  supplied  by  a  side  inlet. 

John  Kniyht  tj*  Son,  Chelsea, 
Fixing  for  Soil,  ventilation,  and  other  lead  pipes,  with  special  cast-iron  sockets. 
Socket  for  base  of  soil  pipe  with  flanged  connection  to  fix  in  drain  pipe  socket. 
Lead  branch  connection  to  iron  soil  pipe,  fitted  with  coupling  and  brass  sleeve 

piece. 
Socket  for  vertical  and  horizontal  waste  pipes,  wdth  expansion  arrangement  for 
hot  water  from  baths,  lavatories,  etc. 

Jones  Sf  liohevts,  9,  Bisluyp's  Road,  Paddinf/ton, 


EXHIBITION    AT   BRISTOL,   1906. 

LIST   OF   ADDITIONAL  AWAKDS   FOR  EXHIBITS   SELECTED 

FOR  FURTHER  TRIAL. 

BRONZE    MEDALS. 
BiBCH    KlLIX)X  &  Co. 

Fiddian's  Rotarv  Distributor. 

British  Fuel  Economiseb  and  Smoke  Prbventbb. 
Bunsen  Bridge  for  Boiler  Furnacec. 
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PARKES    MUSEUM    NEW    PREMISES    FUND. 

jff     $.  d 

Abiount  Allotted  by  Council         9,000    0    0 

Cash  received  in  Donations,  etc.,  1899-1905       ...        1,167  11    6 

Promises  of  Donations  &  Subscriptions,  already 

reported  to  Dec.  31,  1905         1,048     4    0 

Promises  of  Donations  to  the  Douglas  Galtox 

Gallery        110  10    0 

Contributions,  190G,  already  Reported 138    9    0 

Contributions  since  last  Beport. 

F.  J .  Paris  ...         ...         ...         ...         (third  donation)  ;*»     0 

G.  H.  WiDGEU       ...  (during  ten  years)  5     '>     0 

December  IM,  1906. 


COLONIAL  NOTES. 

Members  in  New  Zealand  will  be  interested  to  hear  that  a  Boaiti  of 
Examiners  has  recently  been  estabUshed  by  The  Eoyal  Sanitary  Institute*  in 
New  Zealand,  for  the  purpose  of  conducting  Examinations  for  Sanitary 
Officers  on  the  same  lim^s  as  those  held  by  the  Institute  in  England  and 
other  colonies.  The  following  members  have  expressed  their  willingness  to 
act,  and  the  Hon.  Local  Secretary  is  Dr.  T.  H.  A.  Valintine. 

Sia  EoBEBT  Stout,  K.c.M.a.,  Chief  Juatice,  Kew  Zealand. 

J.  M.  Mason,  m.d.,  l.r.c.p.,  l.b.c.8.,  l.f.p.s.,  l.m.,  d.p.h.,  Chief  IfeaUh 

Officer  for  New  Zealand, 
T.  H.  A.  Valintine,  m.b.g.s.,  l.h.c.p.,  d.p.h.,  Asnstant  Chief  H&aUh 

OMce,  Wellington^  New  Zealand. 
B.  H.  Makgill,  M.D.,  D.P.H.,  Government  Baderiologistf  New  Zealand. 
F.  Ogston,  M.D.,  District  Health  Officer,  Otago,  and  SouitUand,  N.Z, 
J.  P.  Fbbngley,  M.D.,  D.P.H.,  District  Health  Officer^  Auckland,  N.Z. 
Y.  I.  DB  Lisle,  L.n.CP.,  d.p.h.,  j.p..  District  Health  Officer,  Hawles 

Bay,  N.Z. 
A.  Atkins,  p.b.i.b.a.,  assoc.m.inst.c.e.,  Wanganui,  New  Zealand. 
Y.  W.  Mabohant,  m.inst.c.b.,  Timam,  New  Zealand. 
Hubst  Sbagkb,  r.B.i.B.A.,  Christcfiurch,  New  ZecUand. 
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EXHIBITS  FOR  WHICH  MEDALS  HAVE  BEEN  AWARDED  AT 
THE  BRISTOL  EXHIBITION,  1906. 


Food-Taloe  Dlognuas. 
Bronia  Medal. 
To  E.  J.  Abhols  &  Sons. 


•pHOMMATE 

PRINaPLES 
lCHEESE. 

OF 

food£" 

mf 

eV 

^J, 

HERRINCl 

_~ 

i°" 

A  set  of  six  l&rgn  charts,  boldly  drawn  and  coloured,  and  showing,  either  in 
tabular  form  or  diagrammatically,  the  proximate  principles  contuned  in  None 
typical  articles  of  food.  By  a  syatem  of  colouring  and  shading,  heat-  and  energy- 
giving  materials  (starches  and  sugars)  are  distinguished  from  body-building  and 
Besh-rorming  materials  (proteids),  and  their  relative  proportions  shown  in  tbe 
various  articles  of  food  illustrated.  Animal  proteids  are  also  distinguished  from 
vegetable  proteids. 

Kich  chart  42  in.  x  33  in. 

Pbiok. — Each  chart  mounted  on  calico,  with  rollers  and  vamiahed,  net  3/6. 
Tbe  set  of  six,  net  18/-.  The  mz  charts  on  manilla,  monnted  nnder  one  t^ 
lath,  net  12/-. 

Manafaeturad  by  E.  J.  Abitold  &  Son,  Ltd.,  Educational  Publiaben,  Leed^ 


Steam  Oven  tbr  Bakeries. 
Bronie  MedaL 
To  T.  Collins  &  Co. 

A  double-decker  baker  and  confectioner's  oven,  heat«d  by  one  fire. 
Various  siaes. 
3IanufiKtured  by  Thomas  Collins  &  Co.,  Three  Queens  I^ne,  Bristol. 
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Jacobs'  Safety  Mail  Cart. 

Bronze  Medal. 
To  MoNAT  &  Co.,  Ltd. 

The  mail-cart  is  fitted  with  a  hrake  which  automatically  stops  the  cart 
directly  the  attendant's  hands  are  released  from  the  handles,  and  frees  the 
wheels  when  the  handles  are  grasped  to  propel  the  cart. 

Manufactured  by  Monat  &  Co.,  Ltd.,  8,  St.  Paul  Street,  St.  Pauls,  Bristol. 


Padded  Boom  Fittinga 

Silver  Medal. 
To  PococK  Bbos. 

The  fittings  are  made  of  non-absorbent  material;  with  watertight  joints, 
aluminium  gutter,  and  with  a  special  quadrant  hinge  which  prevents  the  patient's 
fingers  being  smashed  in  the  door. 

Size.— 12  ft.  x  7  ft. 

Pbice. — About  £100  per  room. 

Manufactured  by  PococK  Baos.,  235,  Southwark  Bridge  Boad,  S.E. 


Motor  Ambulanoe. 

Bronze  Medal. 
To  Wilson  &  Stockall. 

This  ambulance  will  convey  at  one  time  two  injured  persons  in  a  recumbent 
position  on  stretchers.  It  has  seats  provided  for  nurses  or  attendants.  The 
ambulances  can  be  supplied  separately  without  the  chassis.  The  interior  can  be 
specially  arranged  and  fitted  for  conveying  persons  suffering  from  infectious 
diseases  for  isolation  hospitals. 

Pbices. — £450  upwards,  according  to  horse-power,  number  of  cylinders,  &c. 

Manufactured  by  Wilson  &  Stockall,  Ambulance  Works,  Bury. 
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House  Befiue  Covered  tipping  Tan. 
Bronze  Madat. 
To  The  Beibtoi  WAGoiif  and  Carbiaob  Wokkh  Co.,  Ltd. 


Thia  is  a  atrongly-made  wagon  with 
oak  Bad  ash  frame,  fitted  with  the  pBtent 
screw  tip,  body  made  with  solid  sides, 
on  sprini^s,  grease  sites,  and  fitted  with 
automatic  covers,  the  working  of  which 
will  easily  be  understood  from  the  illoi- 
iratioQs ;  when  the  wagon  is  tipped  the 
cQTerH  rise  automatlrolly  and  quite  clear 
of  the  load,  so  that  there  is  no  obstacle 
to  the  load  being  quickly  and  effect- 
ually  (lischai^ed. 


Xanvfaelvred  by  The  B&istol  Wagoit  &  Carbiaqe  Works  Co.,  Ltd.,  Bristol. 


House  Befiue  Covered  tipping  Tan. 
Bronze  Medal. 

To  COSBTABLE  &  SoS. 


The  lids  uhen  open  are  held  in  an  upright  position  by  patent  fastener,  tiA 
form  a  perfect  wind  guard.  By  altering  balancing  point  the  ran  tips  without 
any  strain  to  body. 

Sizes  to  suit  requirement;'. 

Manufactured  ly  Coxbtailb  &  Sox,  Ltd.,  Harrow  Boad,  W. 


10^  W]f;Pf^li^ST. 


House  BefiiBe  Covered  tipping  Tan. 
Silver  Madal. 
To  Wu.  GiiOvsB  &  Sons,  Ltd, 


This  cover  is  made  without  any  Iiingfs  or  lereru,  and  the  sheets  are  fitted 
with  renewable  brackets  which  ^low  the  eheetis  to  slide  either  transreraely  or 
leiu^hwaya,  the  latter  leaving  the  back  half  of  the  van  entirely  free  for  emptying 
and  preventing  any  possibility  of  damage  to  the  back  of  the  cover  when  tipping 
into  a  destructor. 

Sizes. — 1  j  to  5  cubic  yards. 

Various  prices. 

Manufaaured  by  Wu.  Gloveb  &  Soss,  Ltd.,  Eagle  Works,  Warwick. 


Bronze  M«dal. 
To  Thb  Bbituh  CHALLBsaE  Olazieto  Co.,  Ltd. 


The  T-ateel  forming  core  is  completely  clothed  with  Beamless 
therefore  no  punting  ia  required.  The  glass  resting  on  cushions  of 
and  being  held  in  position  by  wings  of  same  metAl,  due  prorision  is 
exptuuion  and  contraction  and  the  risk  of  breakages  is  reduced. 

Manufactured  by  Thb  Bbitish  CHAt-LBNGE  Glazing  Co.,  1/ 
Chambers,  Tooley  Street,  E.C. 
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Glaied  Faienos  "  Devon  "  HreplaoM. 
Bronze  Medal. 


To  Casdt  &  Co.,  Ltd. 


Confltructod  with  solid  fireolaj  At  the  bottom,  at  the  back,  and  both  aides. 
Size  of  fire  opening  from  12  in.  to  21  in.,  suitable  £or  any  sice  opening  of 
ant«l. 
Prices  from  £2. 
Manufactured  by  Cakds  &  Co.,  Ltd.,  Newton  Abbot. 


ADPPLEUENT. 


200 


Olued  Fireolay  Fireplaoea. 
Bronze  M«d«l. 
To  Doui/roN  k  Co.,  Ltd, 


This  (p«te  is  a  development  along  the  lines  of  the  "bearth"  fireplaces.  To 
remedy  the  objection  of  ash  working  forward  on  the  he&rth,  a  pit  has  been 
provided  and  covered  with  a  movable  grid,  so  that  the  advantages  of  "hearth" 
nrex  are  maintained  without  some  of  the  drawbacks.  The  exhibit  included  the 
form  of  fire  and  the  complete  mantel  and  fireplace,  whiidt  is  of  fireclay  and 
glazed. 

Price.— Glazed  fireplace  and  mantel,  XIO  5s.  6d. 

Fender  and  hearth,  £\  14b.  6d. 
Manufaeliired  hi/  DouiiroM  &  Co.,  I«mbeth. 


sot 


"Drawwell"  Bagister  Orate. 
Bronze  Medal. 
To  The  Ibon  Mabblx  Co.,  Ltd., 
33,  Victoria  Street^  Bristol. 
This  grate  is  fitted  with  an  adjust- 
able canopy,  aemi-circular   and    solid 
hnck  bacli,  sloping  inwards,  the  bottom 
forming  a   dish   or  basin    with    loose 
grate  to  lift  out.     There  is  a  ventilat- 
ing fret  with    pan  attached.      When 
the  tire  is  out  the  bottom  grate  can  be 
removed. 

Sizes. — Interiors,  21  in.  by  38  in. 
Tile  stoves,  36  in.,  38  in.  and  40  in. 
wide,  by  38  in.  high. 


Combined  Grate  and  Heating  A]n>aratiie. 
Bronze  Medal. 

To  J.  D.  Priob. 

Tlie  heat  distributor  i*  a  tubular  boiler  fixed  at 
tlie  back  of  the  fire  and  opening  of  the  chimney. 
It  is  connected  by  meanH  of  pipes  with  radiators 
fixed  in  bedrooms,  halls,  etc.,  or  such  other  parts  of 
the  house  as  may  require  to  be  warmed.  Made  of 
stout  solid-drawn  copper  tube  of  a  flattened  section 
and  corrugated,  its  high  conducting  power  and 
large  heating  sur&ce  causes  it  to  absorb  heat  verj- 

aridly.     The  water  with  which  the  apparatus  is 
ed  then  circulates  from  the  distributor,  through 
the  pipes  to  the  radiators  and  back  again. 

4-tube  Distributor,  .£3  5s. ;  5-tube,  £3  ISs. 
Manufaetured  6y]JJAKE8  D.  Pbiob,  Empire  Works,  Holliday  St.,  Birmingham. 
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Venetian  Fire  Grate  with  Pivoted  Bars. 
Bronze  Medal. 
To  J.  I>.  PaiOB. 


The  front  fire  bars  are  hinged  at  the  ends,  and  open  and  close  like  a  Tenetian 
blind;  by  opening  these  bars  air  is  admitted  to  toe  gnte  and  a  bright  fire  ii 
ohtaJned,  and  by  closing  them  the  air  is  excluded  and  the  fire  simply  smoulden. 
In  place  of  the  usual  ash-pan  front  are  two  draught  doors,  accurat«ly  fitted; 
hy  opening  these  doors  the  air  is  admitted  underneath  the  fuel,  promoting  > 
rapid  fire,  whilst  by  closing  them  the  air  is  excluded,  and  &  slow  fire  is  the  result. 
The  Venetian  bars  are  mounted  in  a  frame  lunged  on  to  the  side  of  the  grate 
front,  and  swing  open  libe  a  gate  for  easy  cleaning.  The  draaght  r^nlator  at 
the  top  of  the  fire  linings  controls  the  draught  of  the  chimney. 

SizBB.— 21"'  broad  X  30*  high  and  21'  broad  x  38'  high. 

Pbicb.— From  £2  17«.  tfl  M  ISs.  fld. 

Manufaavred  by  Ja^ubs  D.  Prioe,  Empire  Works,  Holliday  St.,  Birmingham. 


Oeneral  Ezoellenoe  of  Door  and  Window  Furniture, 
Bronze  Medal. 
To  W,  &  K.  Leggott,  Ltd.,  Silens  Works,  Bradford. 
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"Warwiok"  Boad  Sprinkler  and  Pliwhor. 
Silver  Medal. 


SUPPLEUEKT. 


To  Wm.  Glover  &  Soss,  Lti>. 


The  chief  pointa  of  this  van  are  the  \anation  in  the  widths  and  the  grade  of 
spread,  with  the  addition  of  a  4  in  fluaher  for  filling  up  gulleys,  &c.  It  U 
posflible  to  give  the  very  finest  spray  from  3  ft  wide  up  to  a  very  heavy  spray 
sufficient  for  road  vaahing  to  21  ft  wide  with  any  intermediate  variation;  all 
this  and  the  flushing  arrangemeDt  is  worked  from  the  driver's  seat  by  2  valves 
only. 

Made  in  all  sizes,  2  and  4  wheel,  ISO  gaUons  to  600  gallons. 

TariouB  prices. 

Manufaetvred  hij  Wh.  Oloveb  A  SoKB,  Ltd.,  Eagle  Works,  Warwick. 


Befuse  Destruotor  with  Oentrifugal  Dust  Catoher. 
Silver  Medal. 

To  Thb  HottSFALL  Destbuctob  Co.,  Ltd. 

The  Ihistcatcher  consists  of  an  outer  annular  chamber  and  an  inner  ^well. 
The  gases  enter  the  outer  chamber  and  swirl  rapidly  round  it,  thereby  throwing 
off  the  suspended  dust  against  the  outer  wall.  The  exit  from  the  annular 
chamber  is  in  the  upper  part,  leading  into  the  inner  chamber  or  well.  Here  the 
gases  have  to  pass  downwards,  and  an  outlet  is  provided  near  the  bottom  leading 
to  the  chimney.  Cleaning  doors  are  provided  for  removing  the  dust,  which 
accumulates  in  the  pockets  formed  at  the  bottom  of  each  chamber.  The  dust 
can  be  cleared  out  of  the  pockets  without  in  any  way  interfering  with  the  work- 
ing of  the  plant.    This  dustcatcher  can  be  added  to  existing  dratructors  of_any 

Manvfydured  hi/  The  Hobbpall  Dbstbuctob  Co.,  Ltd.,  Lord  Street  Works, 
Whiteh^  Boad,  Leed». 


SUPPLEMENT. 
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Caink'8  Jets  and  Sprinklers  for  Watering  Van. 

Bronze  Medal. 

To  Thb  Nbtilb  ENGnnaBBiKG  Co.,  Ltd. 


The  jets  give  a  uniform  distribution  of  >^^ter  on  the  road  and  at  the  same 
time  spht  up  the  water  with  a  spray.  The  jets  are  removable,  and  are  manofac- 
tiu*ed  in  eignt  diiferent  sizes.  Adjustment,  can  be  made  to  lay  down  exactly  the 
quantity  of  water  desired. 

Sizes. — Double  row  of  jets,  giving  three  degrees  of  spray ;  single  row  of  jets, 
in  which  spray  can  be  altered  by  changing  the  jets. 

Peices. — With  double  row  of  jets,  complete,  ^15 ;  with  single  do.,  £2  lOa 

Other  parts  can  be  supplied  separately. 

Manufactured  hij  Tu£  Neyile  ENGiNEEBiiro  Co.,  I/m.,  St.  Martin's  Gate, 

Worcester. 
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BUPPLEXESTT, 


Safety  Water  Elevator  Well  Gear. 
Bronze  Medal. 


To  Thb  Safety  Water  Eietatos  Co. 


The  appliance  consiBts  of  a  casing  placed  on  the  top  of  a  well,  in  which  a 
Sprocket  wheel,  dnven  bj*  a  crank  haudle  outnde,  is  placed  A  wire  rope,  aup- 
porting  buckets  fitted  with  valres  in  the  bottom  ninB  over  the  sprocket  wheel. 
When  a  bucket  amves  at  the  top  of  its  travel  the  valie  ib  opened  automati- 
cally, and  the  water  runa  into  a  channel  leading  to  a  spout  fixed  on  the  outside 
of  the  casing.  A  ratchet  is  fitted  to  present  the  backeta  running  down  should 
the  handle  be  released  These  ratchets  are  automatically  changed  as  each 
bucket  arrives  at  the  top,  and  the  handle  has  to  be  turned  in  the  reverse 
direction.    This  well  gear  will  raise  water  from  any  depth 

Sizes. — Six  sizes,  2  to  8  gallon  buckets 

PfliCEB.— From  £7  10s.  to  .£17.  , 

Manttfaetitred  bij  The  Safett  Watek  Elevator  Co.,  Dnnstable,  Beds. 


Made  in  white  loodleHS  glazed  firecUy-ware,  with  high  back,  ins* 
protecting  rims  and  glazed  floor  supports. 

SizEB.^lS  in.  by  18  in.  to  21  in,  by  18  in. 

Pbices. — Cane  glased  outnide,  54s.  to  74s.    White  glaied,  648.  to 

With  supports  and  accfsaories  complete,  caoe  glazed,  llSs.  to  IJ 
ghized,  1:^88.  to  148b. 

Mamifaeturtd  b>i  Wiluam  Harbihan  &  Co.,  Ltd.,  Newcastle-i 


Hon-orating  Semi-poroelsin  Ware. 


SUPPLEMENT. 


Kon-conousaive  Water  Mixing  Valve. 
Bronze  Madal. 
To  DouLTON  &  Co.,  Ltd. 


This  veivn  is  made  for  the  purpose  of  mixing  hot  with  cold  water  tor  bathH, 
etc.  The  cold  water  must  be  turned  on  first,  thus  prerenting  chance  of  scalding 
by  accidentally  opening  the  hut  supplj  too  soon ;  the  water  is  mixed  by  one 
movement  of  the  valve  and  can  be  baa  at  any  temperature  required.  The  valve 
has  two  seatings,  and  there  is  a  complete  absence  of  concussion,  even  on  high 
pressures,  thus  preventing  the  risk  of  straining  or  breaking  pipes  and  joints. 
The  valve  is  made  in  gun  metal  for  use  with  steam  instead  of  hot  water,  the 
outlets  are  screwed  for  iron  pipe,  or  if  preferred,  they  can  be  flanged. 

Pricbs.— 1  in.,  £:i  3s.      IJ  in,,  £3  12a.  6d. 

Manufactured  by  DonLTON  &  Co,,  Ltd.,  lAmbetb,  S.K 


To  SttAXKB  &  Co..  Lti>. 


Slawufaeturtd  by  Siiavkb  &.  Co.,  Ltd.,  Bnrrliimd,  X.B. 


HaaaoU  W.O.  Suite,  with  li>gaUon  Flush. 
Bronze  Medal. 
To  C.  W.  OUTBAM  &  Co. 

This  closet  is  designtd  to  thoroughly  wash  the  basin,  remove  the  ac 
leave  clean  water  in  the  trap,  with  a  single  l^^llon  flush. 
Made  for  children  and  adults. 
Price. — .£3  lis. 
.Vanufaaured  b;t  C.  W.  Ol'THAM  &  Co.,  Woodville,  near  Bnrton- 


Hural  Bracket  Cloaet. 
Bronze  Medal 
Ti.  Oko.  Howwix  &  Si'Ns.  T/TP. 


Millie  iti  '"  VitnilitP "'  mm-pormin  fireclay,  white  ijon'elain  tMiiiim-Ueil  inside 
uiid  out.  Polished  teak  s^at,  uitli  p:un  tni'tiil  pillar  liiiigo.  Tt  if  iirraDged  ho 
tliat  the  liasin  ran  be  ri'iiioved  without  disturbing  either  wall  or  .soil  |)iiie. 


Miiiiiifartur^d  bu  Geo,  Howsox  i  Soss,  I.tii,,  Hanley. 


StJPFLEUENT. 


Atljustable  Vuloaoito  OriU  for  Bedpan  Suite. 
Bronze  Medal. 

To  Shanks  &  Co.,  Lrn, 


The  grill  ia  basket  ahape,  with  a  donching  jet  at  the  bottom  for  holding  tin- 
bed  pan,  and  is  attached  above  the  slop  iink.  It  is  suspended  bj  an  arm  huigvd 
ubove  the  slop  sink  so  that  it  can  be  turned  up  free  from  the  sink. 

Price.— .£15  15a. 

Manufactured  by  SHA!fKS  &  Uo.,  Ltd.,  Barrhead,  N.B. 
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SUPPLEMENT. 


School  Urinal,  with  Vertical  Water  Check  and  Fluah  Biaer  to  Channel. 
Bronza  Med&l. 
To  DituLTtw  ft  Co.,  Lt]j, 


and  treads  in  strong  glazed  fireclay,  vitreous  enamelled  cast  iron  hinged  grating 
fortoutlet  i>f  channel.     In  buft  glased  ware. 

Sizes. — Measurements,  ))eight,  3  ft.  d  in.     From  centre  to  centre,  1  ft.  8  in. 

Price. — '.£19  Is,  for  range  of  three  urinals. 

Maitafaclared  bij  Douj.tds  &  Co.,  Ltd.,  Lambeth,  .S.E. 


Manufactured  in  whit«  leadless  glazed  ware,  and  brown  Wtreous  salt 

ware.     For  connecting  brancb  drains  from  any  direction  into  roanliole, 

to  direct  sewerage  into  msun  cbannel,  preventing  fouling  of  bencbings. 

n  be  inserted  to  test  all  branch  drains,  and  clearing  rods  applied  in  c 


SiziB. —  4"  diam.  6"  diam.  9"  diun. 

Peicw.— White  glared    2b.  6d.  each.    Ze.  6d.  each.    5a.  e»cb. 

Brown  glazed     Is.  9d.  each.     2s.  6d.  each.     3e.  6d.  each. 
Manvfaelurtd  by  Wm.  Hareiman  &,  Co.,  Ltd.,  Newcastle-oii-Tyne. 
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SUPPLEMENT. 


Iron  Inspection  Chamber,  with  Low-level  Ck>yer. 

Bronze  Medal. 

To  JOHX   .ToXES. 


These  are  made  in  one  casting,  in  lengths  varying  according  to  tlie  numher 
of  hranch  inlets  required.  The  branch  inlets  are  connected  to  the  main  cliannel 
by  bends  formed  inside  the  chamber  witli  proper  benchings.  They  are  nuule 
with  sealed  cover,  having  strong  wrought  iron  bridles  and  gun  metal  screws. 
The  to\)  cover  is  fitted  so  that  all  sewage  matter  passing  through  chamber  or 
])mnches  is  confined  to  its  own  channel. 

ManitfarfHrcd  hy  JoHX  JoNES,  Carlyle  Works,  Chelsea,  S.W. 


Iron  Bottom  for  Intercepting  Chamber. 

Bronze  Medal. 


To  John  Joxes. 


These  chambers  are  made  in  one  casting,  in  lengths  varying  according  to  the 
number  of  branch  inlets  required.  The  branch  inlets  are  connected  to  the  main 
channel  by  bends  formed  inside  the  chamber  with  proper  benchings.  Glazed  or 
other  brickwork  is  formed  on  the  specially  constructed  fianges  and  continued  to 
u:round  level  in  usual  manner. 

Manufactured  by  John  Jones^  Carlyle  Works,  Chelsea,  S.W. 


SUPPLEMENT 


I«ad  Pipes. 
Bronze  Madal. 
To  EowE  Bbos.  &  Co.,  Ltd, 

Lead  pip<-8,  ranging  from  ^"  to  6"  bore,  also  KCtangular,  shewing  varioui 
Bubatancex,  Die  heaviest  being  I"  bore  by  Ij"  thick.  Lead  soil-pipes  and  ven- 
tilating ]>ipp»  of  every  size  and  substance. 

Man-if.irliTed  l-i  RinvF,  Bnns.  &  C".,  Ltd.,  Cnnoiis  Marsh,  Bristol. 


Spiral  Wire  Drtuii  and  Pipe  Cleaner. 
Bronze  Medal. 
[(J  BEyiiixii  Co. 


Tliis  consiHts  of  a  spirally -coiled  steel  wire,  which  is  flexible  enough  tu  bt 
paHsed  through  the  gully  or  trap  into  the  drain  to  clear  it.  It  lias  a  handle 
nxed  at  one  end  to  enable  the  roc!  to  be  turned  about  in  the  drain,  and  it  can 
be  attached  to  additional  lengths  of  the  same  kind,  or  to  an  ordinary  cane-rod 
cleaner. 

6  il.,  in  two  lengths,  with  handle  and  joint  to  attach  to  cane  rods,  15s. 

Extra  3  ft.  lengths,  6«.  each. 

Miinufaetiiifl  hif  TnK  Spmst  Beading  Co.,  llandHworth,  Binninghani. 
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Fiddian'B  Botary  Distributor. 
Bronze  Medal. 
To  BiBCH  KiLLON  &  Co.,  Cooper  Street.  Manchester. 


Consists  of  ail  elongated  watt-r  whei-l,  wliicli  in  revolving  on  its  horizontal 
jixis,  carries  itself  i)v<;r  the  surface  of  a  filter  on  roller  tracks  by  means  of  whet^ls 
fixed  on  or  connected  to  its  axle.  It  is  connected  by  a  pipe  to  a  supply  of  sewage 
or  tank  efiluent,  and  the  sewage  falHng  into  the  buckets  of  the  n'heel  a  little 
above  its  axis  spreads  itself  along  the  bucket  (divided  for  convenience  into 
sections)  and  its  weight  causing  rotation  of  the  wheel  drum,  it  is  immediately 

frinkled  falling  from  the  buckets  on  to  and  across  the  whole  surface  of  the 
ter  without  the  use  of  small  holes. 
Various  sizes. 


Z 


81IPPLEMEST. 
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Iiooklng  Brioks. 
Bronze  Madal. 
To  Fbbeuan  Hikes,  Ltd.,  Victoria  Street,  B-W. 

Made  of  blue  Staffordshire  ware  with  dowels  and  recesses  which  secure  tlie 
bonding  without  cement  or  mortar.     Size. — ft  in.  by  4J  in.  by  3  in. 

Combined  Coin-reoeiring  and  Bsgiatering  Iiook  fbr  Cloaets. 
Bronze  Medal. 
To  W.  R.  Baker. 


5 foNEPiNNYi|i| 

OR        "^^^^H 
ZHKLFFWOmH 
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This  lui^k  (Xiunta  ever)-  penny  it  receives.  The  attendant's  key  act!i  ^lilce  a 
ixiiii  and  ciiablfs  the  door  to  be  ojK'ned  with  the  outside  handle,  but  it  requiies 
the  inside  une  to  be  turned  as  well  to  complete  the  movement  of  the  K^sh-r. 
The  attendant  can  enter  the  closet  as  often  as  necessary,  if  he  does  not  let  the 
door  close  behind  him.  The  lock  is  so  arranged  that  the  attendant  cannot  admit 
:i  person  uith  liis  key  and  keep  the  penny, and  as  the  lock  is  not  blocked  by  bent 
coins  he  hn."  no  excu.se  to  ever  touch  the  money.  The  No.  1  lock  slieuM  "en- 
gaged "  automatically,  and  this  cnnnot  be  changed  to  "  vacant "  until  the  door  is 
closed  a  second  time. 

Pehes.-Xo.  1,  with  register,  X3    0    0 ;  without,  £2    5    0 
2,  „  £2  17     0;         „         £2     2     0 

Mniffaetnred  ly  W.  K.  Baker,  9,  Belmont  Boad,  Wallington,  Surrey. 


SUPPLEMENT. 


Hetal  ZnapeotioQ  Covers,  with  non-detaohable  Fasteniaga. 
Bronze  Medat. 
To  .louN  Kmsht  &  Boss. 


Sizes.— Inside        18"  x  12"  to  30"  x  24" 
Outside     26"  x  20"  to  38"  x  32" 
Prices.— From  24s.  9d.  to  449. 
^fanufaetu^td  hj  .T.  Kniqut  &  Sfixs,  24,  Gertrude  St.,  Chelsea,  S.W. 


Iron  Glass-lined  adjustable  Gully  Trap,  with  Sealed  Top. 
Bronze  Medal. 
To  .louN  Kmight  &  Sons. 


All  imn  giaas-lined  gullj'  with  n  hinged  cuver  fitted  into  a  flange,  so  that  it 
cat)  be  made  airtight. 

Sizes.— 4"  and  upward*. 

ManHfactured  by  John  £Ki(iRT  &  Sons,  24,  Gertradti  St.,  Chelsea,  S.W, 


8UPPLBMBNT. 


Iron  AooesB  Caps,  cocoeotric  with 
interior  of  Pipes. 

Bronze  Medal. 
To  John  Knight  &,  Soxs. 
SizBB. — 2"  and  upwarda. 

iiiifactured  bi/  JoHx  Knioht  &  So>8. 


L'4,  (lertnide  St.,  Chelse 


S.W. 


Combined  Expansion  Drain-testing  Plugs. 
Bronze  Medal. 


To  Dai 


The  plug  itself  haa  aa  expansion  of  from 
:tj"  to  54"'  ^""^  when  the  auxiliary  ring  is 
added  it  expands  to  6g".  Tlie  plugs  are 
made  in  two  kinds:  (1)  ft^  water-testa  only, 
(2)  for  stiiuke-  or  water-teflts ;  the  latter  haa 
a  centre  outlet.  The  wing  nut  is  made  to 
run  in  a  ball-bearing  race.  The  weight  of 
plug  and  ring  combined  ie  about  4  lbs.  The 
rings  will  fit  uiid  work  on  any  other  mahe  of 
plug.  C  is  the  fixed  rubber  ring;  D  is  the 
auxiliary  ring.  The  plugs  are  made  of  bi-ass 
plat«s. 

Pekjeb.— Complete,  l;ts.  (id.,  17s.  fSd.; 
Bing  only,  4s.  6d. 

Manufaelured  by  Shith  &  Co.,  284,  South  Boad,  Wolkley,  Sheffield. 
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SUPPLEMENT. 


«C 


Bunsen  Bridge/'  for  Boiler  Furnaces. 
Bronze  Medal. 
To  The  British  Fuel  Ecoxomiser  akd  Smoke  Prevexteb. 


.^,^n»kOf   MM(^^*,D^    


Tlie  principle  on  which  tlie  invention  is  based  is  the  conversion  of  an  ordinary 
furnacr  into  one  having  the  features  of  a  Bunsen  burner.  This  obji'ct  is  attained 
by  admitting  heated  air  (usually  at  the  ])ack  or  sides  of  the  furnace)  through  a 
specially  designed  ciist-iron  air  bridge  or  bridges,  ha^Hing  vertical  openings  or 
slots,  which  distribute  the  air  oTer  the  fire  in  such  a  manner  and  in  such  a 
quantity  as  to  insure  the  gases  being  freely  intermixed  b(4'ore  they  enter  the 
nascent  state.  The  slots  are  narrower  at  the  top  than  at  the  bottoui,  and  taper 
backwards  and  downwards  to  allow  the  ashes  to  pass  to  the  ashpan.  At  the 
back  of  the  air  bridge  i^  fixed  a  half-inch  steam  pipe,  with  a  small  |>ei'foration 
opposite  every  alternate  slot  in  the  bridge  for  the  purpose  of  injecting  a  small 
amount  of  steam  with  such  force  as  to  draw  in  sufficient  air  to  convert  the 
furnace  into  a  forced  Bunsen.  The  inside  chamber  of  the  bridge  is  so  con- 
structed as  to  ensure  the  air  being  heated  to  a  high  temperature  before  entering 
the  furnace,  and  the  steam  jets  act  as  •'  steam  pokers,"  splitting  and  stirring  up 
the  finely-divided  products  of  part  combustion,  and  getting  them  into  a  state 
ready  for  combination  \nth  the  oxygen  following  the  jets  of  steam.  Thus,  with 
the  temperature  in  the  furnace  raised  and  the  atmospheric  air  being  heated,  the 
result  is  a  rapid  and  intimate  mixture  of  the  gases  with  the  supporter  of  com- 
bustion. 

Sizes  to  suit  furnaces  of  idl  types  and  sizes 

Pnces  according  to  type  of  boiler  and  dimensions,  from  £40  to  £75  nett. 

Maiiufactured  htf  The  British  Fuel  Egonomissr  and  Smokb  Prevbkte 
Oflices  :— 9,  Bedford  Row,  W.C.     Works :— 64,  Bermondsey  Street,  S.B. 


Cleansed  Elook. 
Bronze  Medal. 
To  B.  Maugb  &  Co. 


WooIh  and  Flocks  for  Bedding.    Tlieae  are  first  washed  trith  water  i 
subjected  to  240  degrees  of  dry  heat  for  six  hours. 
jUatuxfadwed  hy  B.  Maqgb  &  Co.,  3  &  4,  Boyal  Promenade,  Clifton, 


Steel  Portable  Cloak  Boom  Fittings. 
Bronze  Medal. 
"Esgland"  Wokkb. 


These  fittings  can  be  fixed  to  floors,  or  the  smaller  stands  sappi 
cattors.  Adjustable  number  or  name  tablets  are  supplied  to  each  h 
hooks  for  hats  and  cloaks,  with  racks  for  umbrellas,  bags,  etc.,  per  sqo 
floor  area.  The  hooks  can  be  solid  brass  or  entirelj  in  polished  tmus, 
fittings  may  be  combined  with  steam  heating  and  drying  apparatus. 

Stock  Smbs.— 4  ft.,  6  ft.,  8  ft,.,  and  12  ft.  x  3  ft.  or  4  ft.  wide. 

PaiCBa. — From  ^s.  per  accommodation. 
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Canvas  Outdoor  Sleepmg  CSiamber. 
Bronze  Medal. 
To  Alfked  Wil 


.'^1 

liJ 

-     -  -^ 1 

^Ll'^s^^H 


The  root'  being  in  several  sections  with  ventilating  spaces  between  the 
sections,  and  by  meana  of  winding  gear  the  roof  can  be  partly  or  wbolly 
raised.    The  curtain  walls  can  be  readily  closed  and  locked  or  vice  vei-»&. 

Various  sizes  and  prices. 

Moiiiifaelured  h;/  G,  A.  Williams  &  Son,  21,  Queen's  Road,  Bayswater. 


Compressed  Bonitarjr  Tovels  ajid  Sui^oal  Dreesiiigs. 
Silver  Medal. 
To  Robinson  &.  Sons,  Ltd. 
Manufaeturtd  hy  RoBlSSDs  A  SoNS,  Ltd,,  Chesterfield. 
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0»al  Opsrating  Lav<ttory,  with  Knes-operated  ICixing  Valve. 
Bronze    Med 
To  Poii,T..\  A  Co. 


Mild.-  of  uhitf  pb/i-,[ 
fireclay,  with  rec.--*-il 
basin  iiiiJ  vulL'aiiiti- 
standing  waste,  hot  :mA 
Rold  com  billed  valve-  fi> 
lit)  ai-tiiatwl  l-ythc  kii.-.-. 
Top  su])|><irt«d  iiii 
vitre(ms  ciiuuifllpd  t;isl- 
Iron     cantilftcra      nml 

illr>d  irfin  w;i-t>-  pipe. 

Si/K.— i.Vx:il",  witli 
n-iv-Mti  lia.-iii  i'4*'x!*i" 

PitiiK.    -.\ii..iit  £1(1. 


«i::l  hi/  DouLTox  &  C'n..  Ltii.,  Lainbetli. 


Aseptic  Glass  Serum  Syringe. 
Bronie  Medal. 

To  Ferris  &  Co..   l/m. 

ManHf'i-i...-,'l  b;i  TETtiMS  .V  Ci...  Lti...  liri-^tol. 

Ualwd  Cocoa. 
Bronze  Med.-il. 
Trj  J.    S.    FkI-  &    fJO.NS.     l/l'li. 

A  combiiiiitiou  of  Fry's  pniv  cinina  witli  Allen  &  Hanbury'-  i'liinvnt im 
extract  iif  niiili.     It  i.s  dried  al  a.  gi-ntli-  Ii«it  tn  avoid  injury  to  t'lie  di;i-tasf. 
PiiK'Ks.— lu  tins,  6(1.,  is.,  is. 
Mayinf-i'-inr.d  h.f  .1.   S.    Kuv  &  So>...   Lru..  Bristol. 


Milk  Chocolate. 

Bronze  Medal. 
J.  S.  Fkv  &  Soss.  Ltji. 

A  combination  of  pure  cocoa  witli  .swi-et«iied  milk. 

Manufa-iU'.-ed  hy  .\.  S.  Fry  A  Sons,  Lth..  BriBtol. 


